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SCIENTIFIC RESEARCH plays a paramo... ; « in automotive develop- 
ment. Data necessary to solve a wide variety of problems are sought in 
chassis dynamometer rooms like this one in the Ethy! Labor atories. 
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TESTS WITH EXPERIMENTAL FUELS are facilitated by this advanced 
fuel blending and distribution equipment. 


| INVESTIGATIONS IN VEHICLES operating on the road at San Bernar- 
~~ @ '., — dino, California, constitute an important part of research on the coordinated 
| development of engines, fuels and lubricants. 





“ETHYL” antiknock compound improves gasoline. 
! But of what use is better gasoline unless there are 
engines capable of utilizing it? 

Ethyl research workers asked themselves that 
question twenty-two years ago. The answer has been 
a continuing research program in cooperation with 
both the automotive and petroleum industries. . . 
cooperation in the development of improved engines 
to utilize improved fuels and, on the other hand, co- 
operation in the development of fuels which are best 
suited for the new engines. 


Today this work is carried on at Ethyl’s research 
laboratories. These new, modern buildings at Detroit 
are furnished with specialized equipment for re- 
search on the complicated relationships between gas- 
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T oseutiemeens research 


—one of Ethyl’s most important services to the petroleum industry 


olines, antiknock fluids, engines, engine materials 
and lubricants. The laboratory work is complemented 
by research on the road at Ethyl’s Detroit and San 
Bernardino laboratories, and in selected commercial 
fleets. 


Over the years files of data covering many sub- 
jects have been built up. Your own technical staff is 
invited to consult Ethyl’s technologists on problems 
of mutual interest. 


ETHYL 


Chrysler Building, New York 17, N. Y. 










you make what you want 


When you want Wi 


‘ Let it snow! Let it snow! Let it snow! 


OTirry-- 


© E. H. Morris & Co., Inc, 











With TCC, you can vary your product distribution at will, 
according to seasonal demand. You can get optimum yields 
of motor gasoline in the summer, when it’s hot. And in the 
winter, when it’s not, you can get proportioned production 


of distillate heating oil. 


To put it another way, the flexibility of the TCC process en- 


ables you fo make the most of what you can sell the easiest. 


HOUDRY PROCESS CORPORATION 


25 Broad Street, New York 4, N. Y. 
HOUDRY | 


CATALYTIC 
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le your business is refining, and you are 

a Universal licensee, UOP is certain to have a 
hand in your business .;. many hands, in 

fact. They may be hands like these at work in the 
UOP physical laboratories. They may be other 
hands at work in the chemical laboratories, 

at the pilot plants, in the engineering departments, 
the drafting rooms, or in the field... perhaps 


at one of your own installations. 


Wherever they are, they are doing a job that means 
better equipment, better end products 
..-in general, a more efficient 


refining operation for you. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE. ® CHICAGO 4, ILLINOIS, U.S.A. 


LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 










Quality 


You Can Depend On... 


Cyanamid 


Chemicals for the Petroleum Industry 


ATROCAT 


Fluid Cracking Catalysts 


AEROLUBE 


Additives for Motor Oils 





Complete technical information on these or other Cyanamid 
chemicals for the petroleum industry available upon request, 





When Performance Counts ...Call on Cyanamid 


meow ana 


Pelholeum Chemicals Department 
30 ROCKEFELLER PLAZA ° NEW YORK 20, We Ve 


— 


**Trade-mar k 
*Reg. U. S. Pat. Off. 
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What's Happening! : 


JANUARY 1 


Summary of Current News Developments Concerning Oil Men 


Crude prices jumped 50c a barrel last month, with 
Sun Oil Co. starting the surprise movement when it 
announced Nov. 28 that it would increase by that 
amount the price it pays for all crudes in all fields 
where Sun buys. Union Oil of Calif. followed shortly 
with a 40c/bbl. increase in its postings effective 
Dec. 1. 

Within a week the increase was general in the 
area from the Rocky Mountains east, with more than 
20 of the larger crude buyers matching Sun’s boost. 
Other than Union, however, no one publicly followed 
suit on the West Coast, although by the end of the 
month there were many rumors of increased prices 
and premiums being paid there. California crude 
prices, consequently, were in confusion. 


Product prices followed soon, with Standard of 
Ohio being the first major to announce increases 
for refined products. Effective Dec. 9 Sohio raised 
by 114c/gal. its prices for motor gasoline, aviation 
gasoline, kerosene and light fuels, and by 114,c/gal. 
its prices for heavy fuels. 

Other companies followed to make the increases 
general in the area from the Rocky Mountains east, 
although there were wide variations on specific items. 


Reaction to the increased crude prices was vocif- 
erous, both pro and con. Col. Ernest O. Thompson, 
chairman of the Texas Railroad Commission, de- 
clared it ‘the greatest incentive for discovering new 
oil fields since the end of the war.” 

Eugene Holman, Jersey Standard president, on the 
other thhand, condemned the move, and stated that 
“in my opinion advances in crude oil prices now 
will not make more supplies available . . . Construc- 
tion and drilling materials continue to be the bottle- 
neck.” 

Exactly what effect Sun’s move will have on the 
supply of crude still remains to be seen. Consen- 
sus in some circles however, is that it will speed 
up some secondary recovery projects and add incen- 
tive to marginal producers to continue operations. 


Conservation of petroleum fuels is being urged in 
all quarters to offset spot shortages created by ab- 
normally increased demands. All government agencies 
are under orders to refrain from using premium 
gasoline in most of their automobiles and trucks, 
and District of Columbia government is allowing onlv 
its police and fire departments, sanitation division, 
and ambulances to use premium gasoline. 
Home users of fuel oil have for some time been 
a target for conservation, and Bureau of Mines 
has just recently compiled a handbook outlining 


PETROLEUM PROCESSING, January, 1948 


ways to conserve fuel oil in commercial plants and 
other establishments. Bureau’s 169-page book is 
based largely on wartime experience in fuel savings. 


Tank car movement of fuel oil from Gulf Coast into 
tight supply areas on East Coast is being resorted 
to because of current tanker shortage. Jersey Stand- 
ard reported its first shipment of 74 cars of No. 2 
fuel oil arrived at Linden, N. J., from Baton Rouge 
Dec. 11. Total trainload, however, totaled only about 
15,000 bbls., as against 120,000 bbl. capacity of a 
T-2 tanker. 


Threatened strike on west coast last month was 
averted just hours before midnight deadline Nov. 28. 
If called it would have tied up three major refineries 
handling about a quarter million bbls. of crude daily 
—California Standard at El Segundo and Richmond, 
and Shell at Martinez. 

Settlement provides for a 10c increase in basic 
hourly wage rate and conversion of present cost 
of living allowance to a 10c hourly wage payment. 
The 10c basic wage increase represents a compromise 
between Oil Workers International Union demand 
for 15c and company offers of 5c. New contracts 
extend to Aug. 31, 1948. 


Further wage increases will probably -be demanded 
by OWIU, following general CIO pattern. No details 
have been released by union, however, pending post- 
holiday conference of union officials. 

Settlement made last month on west coast pre- 
sumably will not set pattern for industry, since 
OWIU President O. A. Knight has stated that west 
coast contracts generally were under the level for the 
rest of the country. 


Complaint of unfair labor practices at Pure Oil 
Co.’s Heath, Ohio, refinery has been dismissed by 
National Labor Relations Board. In dismissing com- 
plaint, brought by OWIU, the Board overrode rec- 
ommendation of board examiner filed in July, 1946, 
that Pure be found guilty of unfair labor practices, 
and be directed to cease and desist from discourag- 
ing membership in OWIU and to reinstate electrician 
John B. Larimore. 

Board ruled that the record failed to prove union’s 
contention that Larimore was dismissed because of 
OWIU membership. Pure said he was discharged 
for falsifying a time card and insubordination in 
carrying out a job assignment. 


Strike at Toledo refinery of Pure Oil Co. was still 
in progress as the year drew to a close—and in its 
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tenth month. Several weeks ago OWIU local 346 
rejected Pure’s offer of a new contract providing 
for an average plant wage rate of $1.78 an hour and 
payment in cash in lieu of 1947 vacation, whether 
earned or not. 

Union countered with a 5-point proposal calling 
for, among other things, submitting the dispute 
to Toledo’s Labor-Management Committee. Pure 
stood firm on its contention that submitting the dis- 
pute to LMC would involve the surrender of funda- 
mental rights by each party. 


Extension of rubber controls beyond March 31 has 
been recommended by rubber industry representa- 
tives appearing before House Armed Service Sub- 
committee. They also agree that synthetic rubber 
output should be kept at substantially existing levels 
for time being. 


Consumption of synthetic rubber will probably fall 
off this year, however. Herbert E. Smith, president 
of U. S. Rubber Co., has predicted that only 355,000 
long tons will be used, or 39% of anticipated total 
1948 rubber consumption of 905,000 long tons. This 
compares with a forecasted 1947 consumption of 
1,110,000 long tons, of which over half was natural. 


Demand for petroleum products in 1948 will be 
6,195,000 b/d, or nearly 6% higher than last year, 
the Economics Advisory Committee of the Interstate 
Oil Compact reports. This demand, all but 400,000 b/d 
of it domestic, is about 40% greater than in 1941. 


Refinery crude runs to stills of 5,375,000 b/d for the 
year will be required to meet the committee’s esti- 
mates. Last month’s crude runs to stills was 5,220,- 
000 b/d, according to a Bureau of Mines forecast. 


High production of motor vehicles achieved last year 
and expected to continue in 1948 will mean even 
greater demands upon an already tight motor fuel 
supply. Although complete 1947 figures are not yet 
available, those for first ten months of the year show 
nearly four million passenger cars, trucks and motor 
coaches produced, more than a million and a half 
better than in 1946. 


Railroad swing to Diesel locomotives is continuing. 
New York Central system announced last month 
that it has placed order for 111 new Diesel-electrics, 
with delivery to begin this summer and continue 
in 1949. When all are received, the system will 
have 525 Diesels in service—205 on the road and 
320 in switching operations. 


Refining equipment destined for Russia under lend- 
lease is being transferred to War Assets Administra- 
tion by State Dept. for disposal as surplus. Equip- 
ment had been withheld from shipment to Russia 
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when a Congressional stop order went into effect over 
a year ago. 

Between $6,000,000 and $7,000,000 worth of ma- 
terial is involved. Although complete list of all items 
is not yet available, it is said to include some Houdry 
catalytic cracking facilities. 


Stricter enforcement of waste disposal cases is indi- 
cated in a recent Supreme Court decision, even 
though it does not directly concern refinery opera- 
tions. The Court has upheld the action of State of 
Louisiana in prohibiting The Texas Co. and others 
from disposing of well waste into canals, bayous and 
coastal waters of 16 Louisiana parishes or counties. 


State brought action on grounds that waste was 
damaging oyster beds. As a result on latest ruling, 
Texaco and others will have to defend more than 
$16,000,000 in damage suits by Louisiana oyster 
fishermen. Cost of installing facilities for handling 
the field brine waste, Texaco estimates, would run 
over $800,000. 


Jet engine fuels are now abreast of development of 
designs and materials for the engines that use them, 
according to Dr. Wayne E. Kuhn, research manager 
for The Texas Co. Next need in developing airplane 
power plants, he believes, is manufacture of materials 
which can resist higher temperatures of fuels. 


Military aviation gasoline specifications have been 
changed to call for a minimum of 10% of aromatics 
in Grade 100/130. Authorities are hopeful that 
grade 115/145 will be raised to that standard by the 
middle of the year. 


Jersey Standard has moved into its new research 
laboratory at Baton Rouge, La. Present plans call 
for directing considerable effort at problem of manu- 
facturing synthetic fuels and chemicals from natural 
gas and coal. Dedication is scheduled for sometime 
this month. 


The Texas Co. plans to open this month the first 
privately-owned and operated experimental labora- 
tory equipped with a supersonic wind tunnel for 
testing jet and rocket fuels. Laboratory, at com- 
pany’s research center in Beacon, N. Y., will be 
able to test engines at simulated speeds of up to 2400 
mph., and altitudes as high as 60,000 ft. 


Standard of California plans immediate construction 
of a new 25,000 b/d refinery at Salt Lake City, 
Utah. Plant will cost more than $5,000,000, and is 
scheduled for completion within 12 months. 

Also planned by Socal is a $7,500,000 moderniza- 
tion and expansion program for its present refinery 
at Bakersfield, Calif. New crude distillation facilities 
will replace existing equipment. 
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TOMORROW 


... IN PETROLEUM TECHNOLOGY 


Current technological and economic develooments discussed here in 


the light of their future bearing on petroleum refining operations 


include: 


@ New wood preservatives being made from petroleum. 
® Petroleum aromatics continue to attract attention. 
®Shell to produce alcohol by direct ethylene hydration. 
® "Coal-fired gas turbine predicted for 1948." 

® Alcohol-water injection to receive further study. 


New Wood Preservatives 
Made from Petroleum 


VER SINCE COAL-TAR creo- 

.Sote became the universal wood 
preservative, companies and indivi- 
duals all over the world have been 
attempting to produce substitutes for 
it from such far cheaper materials as 
petroleum. For many decades about 
all that could be reported was that 
petroleum and its fractions were re- 
latively inactive to the wood-destroy- 
ing organisms and could be used only 
as a diluent for creosote or as a sol- 
vent for toxic materials of varying po- 


tency and almost invariable high cost. 


Wood preservatives offer a parti- 
cularly interesting market to com- 
panies interested in bulk specialities, 
so there is cause to wonder why even 
more attention has not been given to 
their preparation by petroleum com- 
panies. Consumption of creosote ap- 
proximated 200,000,000 gals. in 1941, 
but domestic production has never 
been able to supply requirements— 
normal prewar imports amounted to 
more than twice the 18,000,000 gals. 
being imported from England last 
year, while 1947 high-level domestic 
production will have approximated 
only about 168,000,000 gals. 

Since demands are of record pro- 
portions—-more than 3.5 billion board 
feet of rot-and-insect-resistant lum- 
ber were needed last year for rail- 
road crossties, transmission poles, 
construction lumber, and other forest 
products—it is evident that the coun- 
try’s 240 wood-preserving plants are 
having to dilute their creosote solu- 
tions, employ water-soluble toxicants 
(heretofore used only where the wood 
had to be painted or where creosote 
was obiectionable), and turn to other 
materials. 

“Two new West Coast plants use a 
creosote-type preservative distilled 
from petroleum oil tar. Northern rail- 
ways have employed lignite-tar creo- 
sote produced from lignite coal. 
Water-gas-tar creosote also is used. 
Attempts have also been made to 
fortify petroleum with  oil-soluble 
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toxic compounds,’’(1) especially by 
those new treating plants which have 
been unable to obtain sufficient creo- 
sote. It seems possible that the “petro- 
leum oil tar” mentioned may be that 
produced by the cracking of petro- 
leum for oil-gas production, such as 
practiced by the Portland Gas and 
Coke Co. 


Of probably greater significance to 
the petroleum industry, however, are 
processes and products such as those 
described in U. S. Patents 2,363,237-45 
and 2,419,212; the latter was dis- 
cussed in some detail in a recent is- 
sue of this journal.(2) 


When it became apparent that 
alkylated aromatic hydrocarbons of 
various structures were the import- 
ant toxic constituents of creosote, 
rather than phenols as had long been 
thought, Southern Wood Preserving 
Co. established “a long range pro- 
ject . .. for the purpose of investi- 
gating various hydrocarbon oils as 
wood preservatives and of establish- 
ing, if possible, the reasons for toxi- 
city or lack of toxicity in these 
oils.” (3) 

Space does not permit a discussion 
of the theories of the “inhibited toxi- 
city” of most high-boiling petroleum 
aromatics and the methods of “un- 
veiling” this toxicity by controlled 
cracking or synthesis, either therm- 
ally or catalytically, with or without 
such “protective” gases as hydrogen. 
It must suffice here to mention that 
a correlation was found between the 
boiling range and specific gravity of 
the toxic aromatics, and processes 
were devised to produce such aro- 
matics from cyclic and moncyclic 
petroleum fractions. 

Domestic coal-tar creosote produc- 
tion is expected to decrease rather 


(1) Anon., Chemical Industries 61, No. 5, 906 
(1947), ‘‘Chemical Markets.’’ 

Gaylor, P. J., PETROLEUM PROCESSING 2, 
No. 11, 869-70 (1947), ‘‘Patent Trends in 
Petroieum Refining —- Wood Preserving 
Oils.’’ 


Vaughan, J. A., 


(2 


(3 


- 


Characteristics and Re- 


lated Toxicity of Hydrocarbon Oils. Pre- 
print of paper presented before Forest 
Products Research Society, Chicago, Nov., 
1947. 





than increase as time goes on, while 
demand will continue to exceed sup- 
plies. While the price picture is not as 
interesting as that for some of the 
specific aromatic hydrocarbons con- 
tained, a market for millions of gal- 
lons of relatively crude fractions at 
12-18c/gal. is certain to attract more 
attention from petroleum refiners. 


Petroleum Aromatics Continue 
To Attract Attention 


NCREASING evidence is becom- 

ing available that petroleum in- 
dustry attention to the production of 
aromatic hydrocarbons is becoming 
of snowball proportions. In addition 
to reports contained in recent instal- 
lations of this feature and ‘What’s 
Happening,” reports are current that 
Shell Chemical Co. is planning to 
market alkylbenzenes early this year; 
that The Texas Co. will soon ex- 
perimentally market several thio- 
phene derivatives such as benzothio- 
phene, perhaps through its affiliate, 
the Jefferson Chemical Co.; and that 
Oronite Chemical Co. is building new 
facilities to double its output of 
phthalic anhydride (from petroleum 
ortho-xylene). In addition, more petro- 
leum companies are producing alkyl 
aryl sulfonate detergents. 

Also of interest is a report(4) that 
Shell is expected to expand produc- 
tion, early this year, of 2.6-di-tertiary- 
butyl-para-cresol. “Hitherto sold 
mainly as a lube additive (by three 
producers), Shell is expected to ex- 
ploit ‘new uses.’” This has been fol- 
lowed by another report(5) which 
states that “among the products 
which Koppers Co. will make at Oil 
City (Pa.) are 2,6-di-tertiary-butyl- 
para-cresol; 4,6-di-tertiary-butyl- 
meta-cresol; and  4-tertiary-butyl- 
meta-cresol.” These alkylated cresols 
have been described in some detail, 
in recent years, in technical papers by 
Gulf Oil Corp. chemists and chemical 
engineers, and it is apparent that they 
are about to enter into a period of 
sharply increased use. 


While on the subject, it might be 
noted that the Enjay Co., Inc., has 
been extensively advertising ‘“aro- 
matic distillates (high-boiling aro- 
matic hydrocarbons consisting largely 
of unsaturated polymers recovered 
in the distillation of petroleum)” stat- 
ing that “unlimited quantities are 
available” in the various boiling 
ranges listed (typically, 464-494° F., . 
498-600° F., and 528-670° F.). Sug- 
gested uses include “low-cost paints 
and varnishes, printing inks, core 
oils, shingle stains, bituminous and 
asphaltic paints, saturating asphalts, 
flotation oils, soil sterilizers, rubber 


(4) Anon., Chemical Industries 61, No. 3, 371 
(1947), ‘*‘Newsletter.’’ 

(5) Anon., Chemical Industries 61, No. 5 
(1947), ‘‘Newsletter.’’ 
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For 4 days at the recent Chicago API meeting ... Room 
553 at the Stevens became the temporary oil industry 
news center of the world. - 

From that room was published the special “API Con- 
vention Edition” of OILGRAM NEWS and distributed 
daily to all convention visitors. 

Clattering teletype machines were connected by direct 
wires to Platt’s OILGRAM NEWS field offices in Tulsa 
... Cleveland ... New York ... Washington. 

Incoming messages reported national and _ inter- 
national events and developments of prime interest and 
importance to the industry’s management men gathered 
there. 

Outbound flashes kept Oilgram editors at Cleveland 
... Tulsa... New York, up to the minute on resolutions 
passed and actions taken or recommended at the API 
Convention. And they, in turn, incorporated this vital 
and significant information in the regular editions of 
OILGRAM NEWS, published daily in each of these 3 
cities for subscribers “back home”. 

What happened in Chicago at this API Convention 
is a practical, dramatic demonstration of how Platt’s 
OILGRAM NEWS regularly gathers, co-ordinates and 
disseminates the news of the oil industry—daily, while 
the news is still in the making—for the benefit of its 
subscribers. A demonstration, too, of why Platt’s 
OILGRAM NEWS subscribers are enthusiastic about 
this daily reporting service, published simultaneously 
from New York... Tulsa. . . Cleveland. 

Now the moral of this story is: What happened 
to the API Convention visitors for 4 days can happen 
to you every busiriess day in the year. For Platt’s 
OILGRAM NEWS can bring you first-hand information, 
about everything pertaining to oil, the first thing every 
morning—factual, un-slanted information of vital im- 
portance to you. In short, it keeps you constantly 
abreast of all important oil industry news. 
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30-day Free Trial Offer 


Try Platt’s OILGRAM NEWS §service—without 
obligation—and determine for yourself how it fits 
into your daily business activities. The experience of 
other oil men—the dollars-and-cents value they get 
out of this every-day news bulletin—convinces us that 
this is a service you and your associates will also 
find indispensable. 

Simply drop us a line, on your company letterhead, 
telling us to put you on our Free-Trial list for 30 days. 

And, if you are already a subscriber, there may be 
others in your organization who would benefit from 
having their own personal, private copy of Platt’s 
OILGRAM NEWS on their desks . . . first thing every 
morning. Our 30-day Free Trial Offer is also extend- 
ed to them, on a request from you. 
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Tomorrow in Petroleum Technology 





compounding, electrical insulation, in- 
secticides, and fungicides.” 

As was noted in the petroleum 
press, the General Petroleum Corp.’s 
Torrance, Calif., refinery put into 
operation recently ‘a $2,250,000, 5,000 
b/d Edeleanu extraction plant. While 
full details are not at hand, it is 
known this plant can handle the 
separation of a wide variety of charg- 
ing stocks into paraffinic and cyclic 
fractions and that aromatic solvents, 
agricultural spray oils, and other 
products will be produced. 

It is certainly apparent that the 
term ‘“coal-tar-chemicals” can no 
longer be safely applied to aromatic 
hydrocarbons in general. One by one, 
each of the “bulk” aromatics is being 
produced from petroleum, and many 
new aromatic derivatives are also 
being prepared for old and new 
uses. While chief interest in petroleum 
chemicals production is still centered 
on aliphatic chemicals, their cyclic 
brothers are beginning to show signs 
of stealing the scene. 


Shell to Produce Alcohol 
By Direct Ethylene Hydration 


CCORDING TO CHEMICAL IN- 

DUSTRIES,(6) “the old, estab- 
lished process for producing ethanol 
from ethylene via sulfuric acid hydra- 
tion is due for some competition. Shell 
Chemical Co. is building a new plant 
which will utilize catalytic hydration. 
The old process is good; the new 
should minimize corrosion difficulties, 
eliminate acid recovery problems.” 

Such a plant has been rumored 
for some time, and it was announced 
late in 1946(7) that Shell had re- 
ceived C. P. A. permission to con- 
struct a $3,000,000, 18,000,000 gals./ 
year alcohol plant on the Houston 
Ship Channel; it might be assumed 
that these figures are for the same 
plant. 

The literature on the catalytic 
direct hydration of ethylene to alco- 
hol is considerable. For example, at 
least 30 U. S. patents dealing with 
various aspects have so far been is- 
sued (five to Shell). It was long felt 
that the unfavorable equilibrium of 
the equation: 

CH, + H,O > C,H,OH 

at temperatures high enough to at- 
tain appreciable reaction velocities 
made this process economically un- 
feasible, but apparently Shell feels 
that its process has overcome this 
sufficiently to permit commercial 
operations. 

Eugene Ayres has recently stated 
(8) that many “high cost” petroleum 


(6) Anon., Chemical Industries 61, No. 5 
(1947), ‘‘Newsletter.’’ 

(7) Anon., , NATIONAL PETROLEUM News 38, 
No. 52, 14 (1946), ‘‘O. K. Shell Alcohol 
Unit.’"’ 

(8) Stenerson, H., Chemical and Engineering 
News 25, No. 43, 3180 (1947), ‘‘Behind 
the Markets.’’ 
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alcohol plants are being scrapped to 
make way for more efficient units. The 
ethyl alcohol field is still further com- 
plicated by the much-discussed, near- 
future production of alcohol as a by- 
product from the Synthine gasoline 
plants which will use natural gas. 
All in all, any petroleum company 
considering the construction of a 
plant for the deliberate synthesis of 
alcohol must certainly consider many 
factors. 


"Coal-Fired Gas Turbine 
Predicted for 1948" 


OHN YELLOTT, director of re- 

search of the Locomotive Develop- 
ment Committee of Bituminous Coal 
Research, Inc., recently told the Na- 
tional Coal Association that “the gas 
turbine burning coal will become a 
reality in 1948” and that it “should 
find many applications in railroad, 
stationary, and marine power.’ (9) 

According to this account, “elabo- 
rate tests carried out for the locomo- 
tive development committee indicate 
that coal will be a suitable fuel for 
the gas turbine.” Much work has 
been done on the three main prob- 
lems concerned with successful use: 
coal handling, combustion, and fly ash 
removal. 

“The various pieces of equipment 
which are essential to the coal-burn- 


* ing system have all been tested on 


laboratory scale and have been built 
and tested in a one-third scale pilot 
plant. Arrangements have been made 
to test the full-scale apparatus. Full- 
scale turbines are now on order, he 
stated, to be installed in locomotives 
of approximately 4,000 h.p. Negotia- 
tions are now in progress with the 
two major locomotive builders, and it 
is expected that at least one locomo- 
tive will be on the rails in 1948. 

“Mr. Yellott voiced the expecta- 
tion that the thermal efficiency of 
the locomotive gas turbine will ap- 
proach 25% at the generator coup- 
ling and about 20% at the rails,” 
equivalent to a savings of two-thirds 
of the coal consumed by the con- 
ventional locomotive. ‘He estimated 
on the basis of prevailing costs that 
this locomotive will cost about two 
mills per h.p.-hr. to operate as com- 
pared with six mills for the Diesel- 
electric. In addition, the latter has 
an appreciable lubrication cost, 
while this is practically negligible 
for the planned coal-fired gas tur- 
bine locomotive.” 

Actual tests of full-scale locomo- 
tives will be watched closely by 
many industries. It obviously will 
not pay the petroleum industry to 
become inactively complacent about 
its present growing dominance, via 
the Diesel engine, in the locomotive 
field. 


(9) Anon., Chemical and Engineering News 25, 
No. 44, 3220 (1947), ‘‘Coal-Fired Gas Tur- 
bine Predicted for 1948.’’ 








Alcohol-Water Injection 
To Receive Further Study 


= PETROLEUM INDUSTRY, 
by now, has satisfied itself that 
“alky-gas” from agricultural prod- 
ucts has no economic possibilities— 
whatever it may prove to have from 
Synthine by-products if a large oil 
synthesis industry develops. Similarly, 
it has carefully inquired into the 
technical and economic aspects of al- 
cohol, water, and alcohol-water in- 
jection without discovering any pot 
of gold at the end of the rainbow. 


Much of this has already been dis- . 


cussed in this journal. (19) 


Nevertheless, agricultural interests, 
haunted by the memory of depression 
surpluses of grains, continue to agi- 
tate for “power alcohol” and anything 
related to the subject. When the Syn- 
thetic Liquid Fuels act was passed, 
the farm bloc saw to it that some of 
the funds were allocated to research 
on the synthesis of liquid fuels from 
agricultural wastes. Now that federal 
money is available under the Research 
and Marketing Act for development 
of the uses of cereal grains and their 
by-products, it is not unexpected that 
some of it will be devoted to the re- 
lated and much-considered (else- 
where) subject of alcohol-water in- 
jection. 

The money being spent is by no 
means being tossed up in the air. 
Department of Agriculture scientists 
and engineers are well aware of past 
developments, and their tests and ex- 
periments may be expected to add to 
existing information. What is deplor- 
able, however, is the motive behind 
the instigation of such research—the 
unheeding, unwarranted belief that re- 
search can always make “a purse out 
of a sow’s ear,” that high-cost agri- 
cultural alcohol can somehow com- 
pete with low-cost petroleum. 


Not the Main Issue 


The announcement of the Depart- 
ment of Agriculture’s research pro- 
gram on the injection of water-alco- 
hol mixtures in automotive engines 
states that this work will be con- 
ducted by the Bureau of Agricultural 
and Industrial Chemistry’s labora- 
tory in Peoria, Ill., and that it will be 
aimed at determining the efficiency 
of such injection as contrasted with 
the use of alcohol-gasoline blends. 
Such information will be truly import- 
ant, however, only if it differs ma- 
terially from the comparisons which 
could be made from a literature study 
of the voluminous work on both sub- 
jects. Even then, it would not shed 
light on the problem of how to pro- 
duce low-cost alcohol from farm prod- 
ucts and by-products. 


(10) NATIONAL PETROLEUM NEws, Technical 
Section, 37, No. 6, R-88, R-160; No. 14, 
* R-249, R-250, R-320 (1945). 
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---a new 
“wrinkle” in 
Catalytic Cracking 


Small, compact and complele 
this new Universal Oil Products 
Company Fluid Catalytic Crack- 
ing Unit, which we fabricated 
for a midwestern refinery, in- 
corporates several unusual fea- 
tures. It is the first unit in 
which the reactor and regen- 
erator are built into a single 
column. The lower regenerator 
section is 16 ft. in diam. by 484% 
ft. high and is lined with mono- 
lithic refractory, 3 in. thick. The 
reactor, which is 111% ft. in diam. 
by 37 ft. high, is mounted above 
the regenerator. Other equip- 
ment which we furnished for this 
unit includes a 12 ft. diam. by 41- 
ft. 8-in. catalyst hopper and a 4-ft. 
diam. by 3814-ft. catalyst stripper. 

Building refinery towers and 
other types of steel plate struc- 
tures for U.O.P. and other well- 
known refinery engineering or- 
ganizations, has long been a 
Chicago Bridgef& Iron Com- 

pany service to the petro- 
leum industry. 


TA. 
CHICAGO BRIDGE « IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO and GREENVILLE, PENNSYLVANIA 
Chicago, 4 2114 McCormick Bldg. Atlanta, > Philadelphia, 3..1630-1700 Walnut Street Bldg. 


New York, 6.. 10-165 Broadway Bldg. Havana 402 Abreu Blidg. 

Cleveland, 15. .2215 Guildhall Bldg. . 1620 Hunt Bidg. San Francisco, 11. .1208-22 Battery Street Bldg. 

Los Angeles, 14..........1426 Wm. Fox Bldg. ‘ 2130 National Standard Bldg. Detroit, 26. 1522 Lafayette Bldg. 
REPRESENTATIVES AND LICENSEES 

Chicago Bridge & Iron Company, Limited, Apartado 1348, Leopoldo Sol & Cia., Reconquista 558, Buenos Aires, Argentina 


Caracas, Venezuela ; Horton Steel Works, Limited, Fort Erie, Ontario, Canada 
Ateliers et Chantiers de la Seine Maritime, Paris, France Whessoe, Limited, Darlington, England 


Constructions Metalliques de Provence, Arles- -sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
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The McKee organization is supplying 


engineering, procurement and con- ate 
ma 

. ° str 
struction services for the first of two me 
ace 

Ch 


commercial synthetic gasoline plants 


now being built in the United States. 
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New Petro-Chemical Processing Equipment 





Displayed at New York Exposition 


NEW YORK — The fascinating 
story of the many. chemical products 
that are now being made or can be 
made from petroleum was demon- 
strated to 55,000 visitors who jam- 
med New York’s Grand Central Pal- 
ace to attend the 21st Exposition of 
Chemical Industries, Dec. 1-6. 

New developments in processing 
equipment, automatic and research 
instrumentation, 
struction, catalysts, handling of feed 
stocks and so on, applicable to the 
manufacture of chemicals and other 
products from petroleum, were dis- 
played. Among them were: 


1. New gel type catalysts for the 
oxidation of hydrocarbons. 


2. Vibration mechanisms for solu- 
tions passing through catalysts, said 
to provide 100% activation of the so- 
lution. 

3. A molecular still for laboratory 
use. 

4. A seamless reducing elbow 
forged in one piece, eliminating extra 
welds and fittings. 

5. An accurate industrial pressure 
and vacuum controller based on the 
principle of the Cartesian diver. 


6. Use of powdered stainless steel 
in fabrication of porous filter media. 


7. Complete lines of stainless steel 
valves, and new all-nickel valves. 


Chemicals from Petroleum 


The exhibit of Socony-Vacuum Oil 
Co., Inc., shown in the photograph 
above, emphasized that over 30 ma- 
jor industries use petroleum products 
in one form or another to improve 
their own products or to reduce man- 


materials of con-* 
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By WILLIAM C. UHL 
Equipment -Editor 


ufacturing costs. Among them are 
textiles, rubber, paper making, print- 
ing, electrical products, farming, 
meat-packing, lumber, paint, and 
many others. 

The principal chemical products 
from petroleum being made by So- 
cony-Vacuum and its subsidiaries for 
industrial use are thiophenes, ben- 
zonitrile, copper naphthenate, Sova- 
beads (a dessicant similar to the 
bead catalyst), a wide range of plas- 
ticizers for plastics and synthetic 
rubber, pitch control solvents (used 
in the paper-making field), aromatic 
solvents for DDT, wax emulsions for 
paper coatings and similar purposes, 
paraffin and microcrystalline waxes, 
and rust preventives. 


Waxes Have Wide Usage 


Applications for waxes shown ex- 
emplified the diversity of industrial 
uses to which petroleum products are 
put. The textile industry uses waxes 
to obtain flexible, waterproof finishes 
for canvas; the rubber industry uses 
one type of wax to prevent surface 
cracking of GR-S; in the microcrys- 
talline form, they are useful as coat- 
ings for frozen and dehydrated foods; 
powder metallurgists use them to 
give plastic flow and reduce wear on 
dies; the printing industry employs 
them for electrotype plating molds, 
for carbon paper and typewriter rib- 
bon, and to prevent skinning and im- 
prove toughness of high-grade inks. 


Agriculture uses petroleum-derived 


insecticides for tree sprays, and spe- 
cial oils to protect potatoes, apples, 
eggs, and animal feeds during stor- 
age. One problem in the textile field 
is prevention of mildew. Petroleum- 
based copper naphthenate fills the 
bill, retarding growth of fungus. 


Little Data Available 


Some products drawing the largest 
crowds of visitors were so new that 
very little technical data were avail- 
able on them. The manufacturers 
had pulled them right off the labora- 
tory bench or out of the pilot plant, 
and had sent the research men along 
with them to help answer the many 
questions asked. 

One criticism heard at the Exposi- 
tion was the lack of printed bulletins 
and information on product applica- 
tion that would have been useful for 
engineers to take home. Exhibitors 
explained that they did not anticipate 
any such large volume demand, and 
said further that they were showing 
these products to sound out the 
market possibilities and to obtain 
tips and suggestions for future re- 
search. 

In spite of such handicaps, manu- 
facturers reported substantial orders 
were placed for scarce products, 
many from new accounts. Slow de- 
liveries are still the order of the 
day, however. Equipment companies 
are confident of at least two years 
of intensive production activity fill- 
ing present orders from the petroleum 
industry alone, it was said. 

The entire chemical industry anti- 
cipates a record high volume of busi- 
ness in 1948, which would be even 
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Chemical Exposition 





greater were it not for the continu- 
ing shortage on some badly needed 
items. 

Evidence of the eagerness for new 
and improved equipment was demon- 
strated by the remarks of one ex- 
hibitor, who stated that orders for 
some 8000 units had been accepted, 
although the item was scarcely a 
month old, and had been given only 
a brief announcement prior to the 
Chemical Show. 


A marked trend toward use of cor- 
rosion and heat resisting alloys was 
reported by manufacturers of alloy 
castings, who said that production 
rates were up about three times the 
pre-war figure. 

The synthetic chemicals industry it- 
self was reported the largest single 
market for stainless steels. United 
States Steel Corp. spokesmen cited a 
$90,000 order from one chemical con- 
cern as an example of its extensive 
use. 

Recognizing the eventual return of 
a buyers’ market, many equipment 
and materials manufacturers pointed 
out their increased facilities for re- 
search and customer service. 


A few of the processing tech- 
niques, equipment, materials and so 
on shown at the Exhibition of Chem- 
ical Industries by approximately 375 
manufacturers are described below: 


Oxidation Catalyst 


Composed of vanadia supported on 
silica gel, with various promoters 
present, a new catalyst being made 
by Davison Chemical Corp. is already 
being used commercially in the oxi- 
dation of naphthalene to phthalic an- 
hydride. Because of its ability for 
the controlled oxidation of hydrocar- 
bons, it is being suggested as a cat- 
alyst in the manufacture of phthalic 
anhydride from xylene, maleic anhy- 
dride from benzene, and adipic acid 
from cyclohexanol. 


Molecular Still 


Molecular distillation, since its in- 
troduction a few short years ago, has 
become recognized as a new “basic 
unit process” in the chemical indus- 
try. However, most laboratory inves- 
tigations have been carried out in 
stills of the “falling film” type, op- 
erating on a principle slightly differ- 
ent from that of the centrifugal mod- 
els used commercially. As a result, 
there has been no definite correla- 
tion between experiments and full- 
scale industrial work. 

Distillation Products, Inc., has de- 
veloped a new laboratory model cen- 
trifugal molecular still which is ex- 
pected to fill this need. It occupies 
about three sq. ft., exclusive of the 
mechanical pump, and stands about 
32 in. high. It will handle samples 
ranging up to two liters. 


Vacuum is produced by the me- 
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chanical pump and by a combination 
glass booster-condensation pump. 
Controls consist of a variable heater, 
one thermocouple, and a single vac- 
uum gage. 

Reducing Elbow 


A one-piece seamless reducing el- 
bow exhibited by the Ladish Co. has 
been on the market a few months. 
It provides a single fitting to replace 
a 90° elbow and reducer formerly re- 
quired to change the direction of flow 
and reduce the pipe size simultane- 
ously. The reduction in diameter is 


gradual and uniform, effecting. 


smooth flow, and reducing turbulence 
and erosion. Available at present in 
sizes up through 6 by 5 in., it is 
planned to produce larger sizes in 
the near future, the manufacturer 
said. 

Porous Stainless Steel 


An interesting application cited for 
the new porous stainless steel filters 
exhibited by Micro Metallic Corp. is 
the removal of fluid catalyst from 
the reacted gases in petroleum re- 
fining. 

Made of powdered stainless steel, 
these filters can withstand tempera- 
ture conditions ranging from —300° 
F to +2600° F., it is said. Powder 
of uniform size is laid out in the 
form of sheets and heat treated to 
form a strong, ductile, highly porous 
sheet of uniform pore size. The 





Young Petroleum Chemist 
Fathered N. Y. Exposition 


The throngs of interested 
visitors and the many substan- 
tial sales orders reported dur- 
ing the 2ist Exposition of 
Chemical Industries in New 
York were continued proof that 
Charles F. Roth, young chief 
chemist for the Standard Oil 
Co. of New York had the right 
idea some 32 years ago. 

As a volunteer librarian at 
the Chemists’ Club of New 
York during evenings back in 
1915, Roth was busy listing 
much sought after data on 
equipment. The thought occur- 
red to him that, all this valu- 
able information ought to be 
centralized, or better still that 
equipment and chemical makers 
be provided with a common 
meeting ground. Why not a 
chemical exposition? 

He followed through with his 
idea, and in that same year, the 
first Exposition was held in 
Grand Central Palace, location 
of this year’s show, with 83 ex- 
hibitors. This year’s exposition 
was under the general manage- 
ment of the International Ex- 
position Co., of which the same 
Charles F. Roth is president. 











sheets can be sheared, rolled or die- 
formed, and welded. 

Filter material is supplied in three 
porosities, ranging from 65 to 20 mi- 
crons, and in some types down to 5 
microns. 18-8 alloy is used, but other 
analyses are available on request. 

Supersonics 

Another exhibit at the Exposition 
that drew large numbers was that of 
Fischer Scientific Co. and Eimer & 
Amend, where a_ laboratory-model 
supersonic generator was on display 

Supersonics is a relatively unex- 
plored field of science dealing with 
the effect of sound waves in the fre- 
quencies above those audible to the 
human ear. The study of supersonics, 
although begun 75 years ago, received 
its greatest impetus during the war. 
Work thus far has shown its value in 
the emulsification of immiscible 
liquids, the agglomeration of dust 
particles, degassing of liquids, and a 
number of chemical reactions involv- 
ing oxidation, reduction, or hydrolysis. 
As a demonstration, mercury was 
emulsified in water in a few seconds. 


New Flow Meter 


A new principle in the measure- 
ment of fluid flow was introduced by 
Charles Engelhard, Inc., with their 
electric flow meter. The amount of 
heat carried between two points 
in a pipe by the material flowing in 
the pipe is proportional with the rate 
of flow. 

The Engelhard device is a delicate 
electrical instrument designed to in- 
troduce a small amount of heat in 
the conduit and measure the temper- 
ature differential between two arbi- 
trary points. It indicates the flow 
rate by means of a calibrated watt 
meter or total flow by a watt-hour 
meter. 

At its present stage of develop- 
ment, the instrument is limited to 
thoroughly homogeneous mixtures 
and to temperatures close to room 
temperature. It is expected to have 
practical value in the measurement 
of fluids such as hydrofluoric acid, 
where the corrosive action on an 
orifice plate soon eliminates the pos- 
sibility of accuracy by that method. 
The manufacturer also reports suc- 
cessful use of the meter in measur- 
ing gasoline flow in the range of 
0 to 2000 Ibs./hr. 

Self-Priming Pump 

An example of so-called conven- 
tional equipment finding new uses 
is the automatic self-priming pump. 
Allis-Chalmers Mfg. Co. originally 
designed one for the construction in- 
dustry which was gradually adopted 
by the marine industry for bilge 
pumping service. Today it is also 
being used for safe and economic 
loading and unloading of gasoline 
and other petroleum products from 
tank cars, barges, tankers, and the 
like. 
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Commercial Uses of Petroleum Naphthas 


By H. N. FROST and C. A. MURRAY 
Pure Oil Co., Smiths Bluff Refinery 


Petroleum naphthas, due to their versatility as solvent agents, are find- 
ing an increasing variety of uses in rubber manufacturing, in the paint, 
enamel, varnish and lacquer industry, in dry cleaning and other extraction 
applications. Refiners have developed the methods for making the super- 
fractionated, close boiling range, aliphatic and aromatic naphthas for these 
special uses. Important characteristics of industrial naphthas, such as vola- 
tility, solvency, sulfur content and so on are discussed, together with the ac- 
cepted methods of test to determine these properties. Special requirements 
in the paint and other industries are given. 


Bae ogy the war petroleum naph- 
thas and solvents made their 
presence known in many manufactur- 
ing operations and today numerous 
further applications are unfolding. A 
modest list of general uses of these 
products is given in Table One but a 
list of all the commercie! applications 
of present day petroleum naphthas 
would be too long for publication. 
It is safe to say, however, that 
wherever a solvent problem exists 
it may totally or in part be handled 
with the aid of a petroleum naphtha. 

As the use of new products in 
industry becomes established, certain 
tests develop along with the prod- 
ucts. These tests serve a _ dual 
purpose in that they are used pri- 
marily as a quality check on the 
product and, secondarily, to indi- 
cate some measure of the use for 
which it is intended. General prac- 
tice is for the user to apply addi- 
tional tests beyond those called for 
in the specifications when measuring 
naphthas for a particular formula- 
tion. 

In applying to specific usages the 
many naphthas, both aliphatic and 
aromatic, now available on _ the 
market the manufacturer is guided 
mainly by the following character- 
istics: volatility, solvency, dilution 
ratio, sulfur content, corrosion, color, 
odor, and flash point. Weil and Loef- 
fler(15) discuss the various tests and 
their interpretation in the light of 
present day knowledge. 


Naphthas do not consist of a pure 
single chemical, but are a mixture of 
many hydrocarbons within the dis- 
tillation range characteristics of that 
particular naphtha. Evaporation rates 
of naphthas are more dependent on 
this distillation range than on any 
other easily measurable character- 
istic. Therefore the volatility of a 
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naphtha is defined primarily by 
specifying its boiling range. Other 
tests further measure this charac- 
teristic, such as simply timing the 
evaporation of several drops on a 
filter paper against a standard 
similarly treated. More technically, 
evaporation may be measured by 
timing the evaporation of a pre- 
determined quantity in an apparatus 
such as the Amsco evaporameter(11). 

From a volatility standpoint, the 
demands on refiners manufactur- 
ing naphthas were not too exacting 
in the past. This situation has 
gradually changed, as the result of 
several factors. 

As the protective coating industry 
developed, more knowledge was 
gained as to the application of 
naphthas, and the effect of distilla- 





Table 1—Applications of 
Naphthas 


Natural & Synthetic Rubber In- 
dustry 
A. Tires and Tubes 
B. Cements and Adhesives 
C. Dip Goods 
Protective Coating Industry 
A. Paint Solvent and Thinner 
B. Varnish Solvent and Thin- 
ner 
C. Lacquer Solvent and Thin- 
ner 
Extraction Industry 
A. Dry Cleaning 
B. Vegetable Oils 
C. Animal Oils 
D. Miscellaneous Oils 
Miscellaneous 
A. Inks 
. Natural and Artificial 
Leather 
. Brake Lining 
. Waxes 
. Adhesive Tapes 
. Others 
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tion range on film drying time in the 
formulation of products was more 
appreciated. More and more syn- 
thetic resins appeared with parti- 
cular and specific solvent needs. Com- 
petition became keener, and it was 
not long before closely fractionated 
low- and high-boiling range naphthas 
were being offered to fit particular 
applications. Table Two shows some 
of the super-fractionated, close-boil- 
ing range naphthas now appearing on 
the market, but it does not show 
the fractions that could be made to 
meet consumers’ specifications based 
on their particular demands. 


Next to volatility the solvency of 
a naphtha is of most importance 
and this importance is paralleled in 
many industrial applications. The 
solvency of a naphtha iS expressed 
in many ways with an equal number 
of interpretations. The Aniline Point 
and mixed Aniline Point test, the 
Kauri-Butanol test, the Dilution- 
Ratio test, and the Dimethyl Sul- 
phate test are all employed to a 
greater or lesser degree to determine 
aromatic content, it being generally 
agreed that the higher the aroma- 
ticity of the naphtha, the greater its 
solvent power. 

The flash point is essentially a 
safety feature of a considered naph- 
tha. This test establishes for the 
manufacturer the limits for his safe 
working conditions. 

The sulfur content, corrosion, and 
odor of a naphtha are closely re- 
lated within certain boundaries. The 
odor of mercaptans is well known 
and the most common refinery meth- 
od of removing them is by absorb- 
ing the lower boiling compounds in 
caustic soda and then treating with 
sodium plumbite or sodium hypo- 
chlorite either to convert the re- 
maining to disulfides—which are cor- 
rosive to metallic copper—or to 
sulfonyl chloride, which then must 
be removed with an _ additional 
caustic soda wash due to its corro- 
sion tendencies and sharp unpleasant 
odor. 

To partially correct this, it is com- 
mon practice to specify that the 
naphtha meet the “Doctor” test. This 
test—lead oxide, caustic soda, and 
elementary sulfur—due to its ex- 
treme sensitivity, is at best a poor 
indication of the odor and corrosive 
character of the naphtha. Petroleum 
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fractions containing approximately 
.0004% mercaptans will give a posi- 
tive “Doctor” and it has been re- 
ported that the amount of mercaptan 
necessary to give a positive “Doctor” 
test varies from .00015% for butyl 
mercaptan to .001% for phenyl mer- 
captan(8), 

The final tests all naphthas can 
be readily made to meet are quality 
tests. These involve color, appear- 
ance, and residue. The color specifi- 
cation for naphtha is water white. 
The appearance must be clear and 
free from foreign or entrained ma- 
terials. Residue upon evaporation 
must be non-detectable. The need 
for these tests is self evident, as they 
provide for detection of gross im- 
purity of several sorts which can 
only occur by careless mishandling 
of the naphthas as ordinarily re- 
fined. All industrial users require 
naphthas free from such defects for 
no product can tolerate discoloration 
or contamination in its finished state. 


Natural and Synthetic Rubber 


It has been reported (1) that tur- 
pentine was the first commercial 
rubber solvent, but the most widely 
used now are petroleum naphthas. 
In the formulation and production 
of cements and adhesives for the 
manufacture of rubber cloth and 
moulded rubber articles, as well as 
for the manufacture of dipped goods, 
the volatility of the naphtha has a 
direct bearing on the cost, the equip- 
ment used, the safety in the factory, 
the speed of production, and the 
quality of the finished merchandise. 

All of these items must be weighed 
and balanced in selecting a suitable 
well fractionated, high dispersing 
power solvent. A naphtha which 
has been debutanized and partially 
depentanized to give an initial boil- 
ing point of 110-120° F. and which 
has a rather low end point (prefer- 
ably 250° F. or slightly less, so as 
to hold the temperature of evapora- 
tion low enough not to harm the 
rubber) has been found to meet 
most of these rather exacting vola- 
tility demands. 

The major function of naphthas in 
the tire industry is to secure ad- 
hesion of the ply to the tread stock 
during the building operation and 
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TABLE 3—Volatility vs. Drying Time, 
Petroleum Thinners 


% ot 
Standard 
Petroleum Drying Distillation Range 
Thinner Time I.B.P., °F E.P. °F. 
BUGGER 66 dé cesses OOO 345 525 
Mineral Spirits .... 100 300 400 


Wide Range Varnish 
Makers & Painters 
Naphtha ........ 162/3 190 310 

Lacquer Diluent ... 10 200 270 

Lighter Lacquer Dilu- 


Ge o<es 5 140 200 





, 
before vulcanization has taken place. 
This process is the same whether the 
tire be made from natural rubber or 
the synthetic Buna-S_ (butadiene- 
styrene) type. It is said that the 
poor tack qualities of the Buna-S 
are overcome by the use of “Kore- 
sin”, a German war developed chem- 
ical, which is a condensation product 


‘ of p-tertiary butyl phenol with ace- 


tylene in the presence of zinc naph- 
thenate. This compound is dissolved 


in a petroleum solvent for applica- 
tion (14), 

It is important to use a petroleum 
solvent free of olefins, diolefins, and 
other unsaturates. Due to the chem- 
ical nature of the base raw product 
the introduction of any reactive com- 
pounds during the manufacturing 
period will have a poor effect on the 
completed unit, and very likely will 
lead to undue aging of the article in 
service. These comments for the 
rubber industry hold in varying de- 
gree for almost all industries using 
petroleum naphthas. 


Protective Coatings 


Inasmuch as the protective coating 
industry is the largest consumer of 
aliphatic and aromatic naphthas it 
is not surprising to find most of 
these fractions tailor-made for its 
members. Paint thinners, mineral 
spirits, varnish makers and painters 
naphthas, and lacquer diluents, all 
made in several grades, are used in 
paints, enamels, varnishes and lac- 
quers. 


In the preparation of paints high 
boiling hydrocarbons, relatively 
speaking, are used. The evapora- 
tion. rate of these thinners controls 
the setting and drying time of the 
film, as the fraction with the lower 
front end ASTM. distillation gives a 
quicker setting time while the higher 
back end distillation gives a slower 
drying time, Matiello(1%) relates dis- 
tillation, or volatility, to drying time 





Aliphatic naphtha unit at the Smiths Bluff refinery of Pure Oil Co. Left is the 
furnace, the towers are 65 and 66 trays respectively: in the rear are rundown and 
storage tanks 
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of wide boiling petroleum thinners in 
Table 3. 

In supplying suitable solvents and 
thinners to the varnish and lac- 
quer trade it is necessary to under- 
stand some of their problems having 
to do with evaporation rates of films 
and the physical chemistry of ‘“Sol- 
vent Escape” or the “Vortex” eva- 
poration action(19). A varnish or 
lacquer film is made up of volatile 
and non-volatile compounds, and as 
it dries evaporation takes place over 
the entire surface. This initial eva- 
poration of the more volatile part of 
the solvent causes a temperature de- 
crease at the film’s surface. If this 
action is too rapid the dew-point 
may be reached with condensation of 
moisture taking place and moisture 
“blush” occurring. Also, as this tem- 
perature drop is experienced there 
is an increase in relative density at 
the film’s surface due to a concen- 
tration of the higher boiling com- 
pounds of the solvent. The tempera- 
ture and density gradients act to- 
gether to produce vertical convec- 
tion currents, or a flow of the 
warmer and less dense varnish or 
lacquer to the surface from the lower 
portions of the film. 

The flow, or viscosity, of a finished 
paint has a direct bearing on the 
amount of thinner added. The ability 
to flow increases brushability and 
permits film leveling in the case of 
brush application, also a thin film 
dries much quicker than a thick 
film. 

Since a large volume of straight- 
run and aromatic naphthas are con- 
sumed in making lacquers, the 
special needs of this branch of the 
protective coating industry warrant 
examination. The formulation of lac- 
quers is rather complicated (2) in 
that they are composed of a base 
film material such as nitro or ethyl- 
cellulose to which is added resins 
(natural or synthetic), plasticizers, 
active solvents (esters and ketones), 


and secondary solvents (alcohols), 
hydrocarbon diluents or _ thinners 
(aromatic or paraffinic). The pur- 


pose of the plasticizer is to produce 
a tough film, one that will not crack 
on drying. Typical examples are 
blown castor oil, dibutyl phthalate, 
and triglyceryl phosphate. These 
compounds are dissolved in a sol- 
vent the cost of which is lowered de- 
pending on how much aromatic or 
paraffinic hydrocarbon diluents or 
thinners may be added. 

The volatility of the thinner used 
is highly important. As a rule the 
boiling range of the naphtha diluent 
is very close to or slightly lower than 
the boiling range of the active or 
secondary solvent. If the volatility 
is too great, evaporation is rapid 
and the film cools with moisture 
condensation taking place if the 
dew-point is exceeded. A moisture 
“blush” is the result. If the evapora- 
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Heat exchange section of the aliphatic naphtha unit at Smiths Bluff 


tion is rapid but the dew-point is 
not reached the film may set up too 
fast and result in a phenomenon 
called “orange peel’. On the other 
hand a diluent that eVaporated too 
slowly may remain in the film longer 
than the solvent. This in effect pre- 
cipitates the nitrocellulose and is 
known as “cotton blush’. Careful 
selection of solvents and diluents is 
mandatory to avoid these difficul- 
ties. 

The solvency tests for naphthas 
originated in the protective coating 
industry, where balance of solvency 
is of utmost importance. The sol- 
vent must at all times during the 
drying keep the binder of the coating 
in solution. If the naphtha is not 
balanced in solvency, it is possible 
for the solid ingredients to preci- 
pitate out with a cloudy and non- 
continuous film resulting. Proper 
solvency imparts the highest degree 
of gloss to the film and renders it 
strong and continuous. 

As resins find their way into pro- 
tective coatings the subject of sol- 
vency takes on more importance. 
Although there are many ways to 
measure solvency, the proposal to 
determine “Resin Solvency’’(7) by 
taking into account the ratio of the 
kinematic viscosities of definite 
weights of the resin to be used in 
a standard naphtha against an un- 
known naphtha seems to be the most 
logical. This allows not only for the 
particular resin which is being used, 
but also takes into account any 
quality variation in the resin itself. 

While the Kauri-Butanol test is 
used and specified by many manu- 
facturers, it still lacks the ability to 
rate the various resins that may be 


employed as changing conditions war- 
rant substitutions. The relationship 
between the Kauri-Butanol test and 
volatility, viscosity, aniline point, and 
other tests has been investigated(®); 
and while the aniline point also at- 
tempts to measure the aromatic con- 
tent of the naphtha in question, it 
also does not give results consistent 
with the actual solvent powers of 
the thinner. 

In the formulation of lacquers the 
“dilution ratio” of the petroleum 
naphtha, or thinner, has a very di- 
rect bearing on the quantity that can 
be used without precipitation of the 
nitro-cellulose; and since the matter 
of economics enters at this point, 
it is highly desirable to use as much 
of the petroleum product as_ the 
organic solvent will permit. It is 
no small matter to balance all of 
these variables to turn out a saleable, 
economic, quality product. Benzol 
diluents and lacquer diluents both find 
application here and are used to re- 
place the higher costing active and/ 
or secondary solvents. The “dilution 
ratio” test and its significance to 
nitrocellulose lacquers is a rather 
good indication of the quantity of 
the thinner that can be used with- 
out “cotton” precipitation. 

Actually this is a solvency test, 
or another method of measuring aro- 
matic content. If one arbitrarily 
assumes that a pure aromatic hy- 
drocarbon has a resin solvency of 
100, then the corresponding naph- 
thenes solvency is 48 to 55, the 
highly branched chain paraffin is 30 
to 35, and the straight-chain paraffin 
is approximately 25. So in order to 
dissolve the most durable types of 
synthetic resins, at least 75% of 
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Rundown tanks and storage tank for close boiling range hydrocarbons at the 
Smiths Bluff refinery industrial naphtha unit 


the solvency of the corresponding 
boiling aromatic hydrocarbon is de- 
sirable if the solution is to have a 
workable viscosity and at the same 
time an economically high volatile 
content(3). McArdle and co-workers 
(5) have reported on a _ proposed 
method to determine the composition 
of high-solvency hydrocarbon thin- 
ners. 

It has been pointed out(4) that 
many paraffinic virgin naphthas con- 
tain methylcyclohexane in varying 
percents. See Table 4. These 
naphthas served as changing stock 
to hydroformers during the war to 
produce nitration grade toluene. If 


volume and market conditions war- *‘ 


rant these units may be the aromatic 
naphtha producers in the post-war 
years. 


Active sulfur compounds may re- 
act with the lead dryers, or pig- 
ments, to cause discoloration, partic- 
ularly in light colored or white 
paints, and further, in the presence 
of actinic light. Also, if extreme 
care is not exercised in the refining 
operation, the presence of mercap- 
tans, and/or disulfides may cause the 
coating to have an _ objectionable 
odor after application. The applica- 
tion of some of the newer processes 
for mercaptan removal, such as 
“Mercapsol”, “Solutizer’, and “Uni- 
sol” have not been explored in con- 
nection with complete removal of 
odor producing compounds to the 
best of the author’s knowledge. 

A small amount of progress(16) 
has been made in the manufacture 
of deodorized or semi-deodorized 
naphthas by the use of fuming sul- 
furic acid, clay treatment, and sub- 





TABLE 4—Aromatic Content of Texas 
Louisiana Crudes 
Weight % Based on Crude 


Methly- 

Crude Cyclohexane Toluene 
English Bayou—La. .... 1.50 0.90 
Van Zandt—Tex. ....... 1.13 1.10 
Evangeline—La. ........ 0.80 0.60 
Hackberry Light—La.... 0.50 0.50 
West Gueydon—La. .... 0.22 0.53 
Sweet Lake ..........5. 8) 0.04 
Texas City—Tex. ...... 0.13 0.02 
Louise—Tex. covnseu eee Trace 
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- safety purposes. 


sequent re-distillation. However the 
objections to this refining procedure 
are: (a) the possibility of sulfona- 
tion taking place and the attending 
evils thereof, and (b) the removal of 
aromatic compounds with resulting 
low solvency characteristics. 


The Extraction Industry 


The volatility needs of the extrac- 
tion industry are highly specialized. 
Toby(11) lists quite a few naphthas 
that are used in the extraction of 
resins, fats, and castor oils. Com- 
mercial heptane is being used in the 
mid-west for animal fat extraction; 
commercial hexane is being used for 
vegetable oil extraction; and the use 
of pentane is being proposed for cot- 
ton seed oil extraction. Further, the 
use of propane is being considered 
for the extraction of pyrethrum in 
the manufacture of insecticides. It 
is true(12) that 180° F. wide 
naphthas are used in the extraction 
of some vegetable oils and that 
steam is used to hold solvent loss 
to the minimum. However, the pres- 
ent trend is to use narrow cut 
naphthas and employ suitable recov- 
ery equipment. While the cost of 
these close boiling fractions is high- 
er, they warrant economic considera- 
tion as they are more easily stripped 
from the matrix, and can be reused. 

The volatility of cleaners’ naphtha, 
or Stoddard Solvent, as now market- 
ed either meets or exceeds the Bu- 
reau of Standards specification ‘“‘Com- 
mercial Standard CS3-40”. The vol- 
atility is of much importance as is 
the accompanying flash point for 
While the use of 
this oil is not confined to the dry 
cleaning industry alone, a large quan- 
tity sold today is used for this pur- 
pose. For more stringent safety rea- 
sons some states require a 112° -F. 
minimum flash point and the trend is 
towards narrower fractions with a 
high flash point. It has been found 
that those cuts when used in appro- 
priate equipment will step up pro- 
duction, be safer to handle, and will 
dry more quickly with the retention 
of a minimum of odor in the cleaned 
garments. 
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Solvency is of prime importance 
in the extraction industry, with 
chemical inertness of solvent a close 
second. In this industry solvency is 
combined with volatility to furnish 
an efficient low cost, easily recover- 
able solvent vehicle. The almost pure 
commercial heptane and hexane hold 
great solvency for a great variety of 
oils and waxes. 


Other Industrial Uses 


The volatility, solvency, and other 
properties outlined enable a wide 
variance in the use of naphthas in 
applications other than those dis- 
cussed. Problems similar to the man- 
ufacture of protective coatings may 
be found in naphthas used in the 
manufacture of patent leather(13), 
oil cloth, linoleum, and printing inks. 
Problems similar to the manufacture 
of rubber may be found in naphtha 
used for brake linings, insulating 
compounds, and adhesive _ tapes. 
Naphtha solvency and volatility have 
special significance in the production 
of shoe polishes, automobile polishes, 
and other wax polish products. The 
solvent properties of various 
naphthas permit their use in wood 
preservatives, insecticides, naphtha 
soaps, sand paper bindings, and ma- 
rine finishes. Naphtha cleaning and 
degreasing properties enables use for 
all sorts of metal parts cleaning and 
degreasing in metal manufacture 
and machine work. 


While only a small percentage of 
total naphthas manufactured are 
now finding their way into this field, 
considerable promise is held for wid- 
ening present applications as well as 
for future expansion. 
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PETROLEUM 


Basic Raw Material for Surface Coatings 


By ROBERT F. RUTHRUFF 


Director of Research, Sherwin-Williams Co. 


Petroleum is coming into wide use as a basic raw material for the resins, 


solvents, drying oils and other materials used in the manufacture of paints, 


enamels, lacquers, varnishes and other surface coatings. Various potentiali- 


ties are presented for obtaining from both gaseous and liquid hydrocarbons 


the intermediates for representative polyhydric alcohol-polycarboxylic acid 


resins. The preparation of phthalic anhydride, intermediate for alkyd resins, 


from orth-xylene secured by the aromatization of paraffinic naphthas, is 


already relieving an acute shortage of naphthalene, formerly the principal 


charging stock for phthalic anhydride manufacture. Possibilities are seen 


for synthesizing drying or semi-drying oil fatty acids from a synthetic petro- 


leum oil as a product of Fischer-Tropsch synthesis. 


ELL into the present century 

the active organic components 
of the various compositions used as 
surface coating materials were pre- 
dominantly of natural as opposed to 
synthetic origin. Natural resins, gums 
and fatty oils were employed almost 
exclusively and these were used after 
little and frequently no prior process- 
ing. Within comparatively recent 
years the use of synthetic active or- 
ganic components was initiated and 
the improvements in product quality 
that resulted catalyzed the rapid and, 
in some cases, complete displacement 
of many natural products previously 
used. 

With the inauguration of the syn- 
thetic era in the surface coatings 
field, chemists have naturally fo- 
cused attention on potential basic 
raw materials for the manufacture 
of the necessary intermediates used 
in the production of the desired syn- 
thetics. Obviously, petroleum is one 
such. basic raw material. This role 
of petroleum is daily becoming in- 
creasingly important and it is be- 
lieved that this trend will continue 
far into the post-war period. 


Petroleum Potentialities High 


The almost unbelievable advances 
in petroleum technology itself over 
the past 10 or 15 years have done 
much to enhance the potentialities 
of petroleum as a surface coatings 
raw material. In an article of the 
present scope it is impossible to do 
more than indicate a very few, and 
not necessarily the most important, 
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of the directions in which petroleum 
is being considered or used as a sur- 
face coatings raw material. 

Formaldehyde is a very simple and 
highly reactive organic compound. 
As a result of this high reactivity 
and low molecular weight (30), for- 
maldehyde is a powerful and eco- 
nomical “building block” in synthetic 
organic chemistry. Formaldehyde 
may be manufactured by the partial 
oxidation of natural gas components 
exemplified, for convenience, by 
methane, under carefully controlled 
conditions: 

CH, + O, — CH,O + H,O 

Formaldehyde may also be pre- 
pared from petroleum by a more cir- 
cuitous route. A hydrocarbon is ox- 
idized to produce carbon monoxide 
and hydrogen (carbon itself, e. g. pe- 
troleum coke, and steam may be 
made to yield the same products), 

CH, + %U0, — CO + 2H, 
and this gas mixture is treated 
catalytically at high temperatures 
and pressures to form methanol 
CO + 2H, — CH,OH 

which is partially oxidized to pro- 
duce formaldehyde 

CH,OH + %0, — CH,O + H,O 

Formaldehyde takes part in many 
diverse syntheses and reacts in ac- 
cordance with a number of mechan- 
isms. However, the most important 
reaction of formaldehyde, as far as 
the present discussion is concerned, 
involves the interaction of a formal- 
dehyde molecule with an active hy- 
drogen atom or atoms from one or 
more foreign molecules. As is well- 


known, in the aliphatic series, a hy- 
drogen atom attached to a carbon 
atom which also bears one or more 
of certain groups, for example, the 
carbonyl group, the cyano group, the 
nitro group and the like, is very re- 
active. Such active hydrogen atoms 
are, in most cases, capable of react- 
ing with formaldehyde to form a va- 
riety of compounds depending upon 
the extent to which the reaction pro- 
ceeds. 


In the simplest case, formaldehyde 
unites with an active hydrogen atom 
from a foreign molecule to form the 
methylol group 

R—H + CH,O — R—CH,OH 

In this manner it is‘ possible to 
produce a primary alcohol. If the 
foreign molecule contains two or 
more active hydrogen atoms it is pos- 
sible to produce polyhydric alcohuls, 
all of the alcohol groups being pri- 
mary. 

The primary alcohol formed as 
above described may dehydrate to 
form an unsaturated compound pro- 
viding certain requisite conditions 
for reaction are fulfilled. While this 
reaction usually occurs in steps with 
the intermediate formation of the al- 
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cohol, it may be considered as the 
union of formaldehyde with two ac- 
tive hydrogen atoms of a foreign 
molecule with the elimination of 
water: 


R’/H, + CH,O — R’=CH, + H,O 

A very similar reaction involves 
the union of formaldehyde with 
single active hydrogens from each of 
two foreign molecules to form a 
methylene bridge, water again being 
eliminated: 


RH + CH,O + HR — 


H 
R—C-—R + H,O 
H 


By several variations of this single 
fundamental reaction it is possible to 
produce either a primary alcohol, an 
unsaturated compound or a methy- 
lene-bridged product, all these being 
potentially important as_ interme- 
diates in the synthetic surface coat- 
ings field as the following discussion 
will show. 


Methylol Groups 


Several important examples of the 
first variation (methylol group form- 
ing) will be considered subsequently. 
A host of unsaturated compounds 
may be formed through operation of 
the second variation. For example, 


by reacting formaldehyde with 
methyl ethyl ketone: 
H H 
HCH HCH H 
HCH + CH,O— HC ~—C~—OH 
oa ¢ O =C H 
HCH HCH 
H H 
H 
HCH 
C=C + HO 
> O-=C H : 
HCH 
H 
the highly reactive unsaturated 


methyl isopropenyl ketone is formed. 
The intermediate primary keto alco- 
hol, ketomethyl butanol, can be iso- 
lated as an intermediate product. 
The methyl isopropenyl ketone, em- 
bracing the highly reactive conju- 
gated enal grouping, can be poly- 
merized to form a resin. 

When hydrogen atoms from each 
of two foreign molecules are in- 
volved many interesting possibilities 
arise. With phenol, 4,4’ dihydroxy 
diphenyl methane may be formed: 


HOC > + CHO 


+ HC SOH > 
~—~4 
HO + HO< Yc< OH 
ae i 


Here, the active hydrogen is the 
atom on the carbon atom para to the 
activating hydroxyl group. 
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If the foreign molecules contain a 
plurality of active hydrogens the 
formation of high molecular weight 
compounds (e.g. resins) is possible. 
The well known phenol-formaldehyde 
resins are examples. With naphtha- 
lene, there is formed a macromole- 
cule which may be approximately 
represented by the structure below: 


OOKD, 


Actually, three dimensional macro- 
molecules, rather than the linear 
molecule illustrated, are formed. It 
is interesting to note that the hydro- 
gens of naphthalene are active of 
themselves, no activating group be- 
ing required. The hydrogen atoms 
of benzene are more nearly normal, 
as illustrated by the fact that ben- 


H 
—C 
H 


mat 











Experimental phthalic anhydride plant of Sherwin-Williams Co. at Chicago is 
first unit applying the fluid catalyst technique to the manufacture of organic 
chemicals. The plant is at present operating on naphthalene as charging stock 
but is planned later to use o-xylene secured from petroleum 
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zene and formaldehyde do not react 
under ordinary conditions. 

Formaldehyde unites with acetal- 
dehyde in alkaline medium to form 
pentaerithritol (tetramethylol me- 
thane)—an interesting and highly 
important reaction: 


4CH,O + CH,CHO + H,O > 





H 
O 
HCH 
H | H 
HOC — C — COH + HCOOH 
H | H 
HCH 
O 
H 
Here, four methylol groups are 


formed in one fell swoop. Acetalde- 
hyde may be obtained by the partial 
oxidation of ethyl alcohol (obtain- 
able from petroleum) or by the cat- 
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alytic hydration of acetylene which 
can be made by the thermal decom- 
position of hydrocarbon gases. Also 
in the direct formation of formalde- 
hyde by the partial oxidation of hy- 
drocarbon gas, some acetaldehyde is 
formed as a by-product. 

It will be noted that in the forma- 
tion of pentaerithritol all three hy- 
drogens on the carbon atom adjacent 
to the activating carbonyl group of 
the acetaldehyde molecule are active 
and hence enter into the formation 
of three methylol groups. The fourth 
methylol group results from the re- 
duction of the aldehyde group of the 
acetaldehyde by a fourth molecule of 
formaldehyde through a crossed Can- 
nizzaro reaction, formic acid being 
formed. Higher aldehydes than ace- 
taldehyde have fewer active hydro- 
gens. Thus propionaldehyde and 
butyraldehyde have but two active 
hydrogen atoms and accordingly re- 
act with formaldehyde to give tri- 
methylol ethane and trimethylol pro- 
pane respectively. 


Glycerine 


It will be noted that the alcohol 
groups formed in the above reactions 
are all primary; that is, each hy- 
droxyl group is attached to a carbon 
atom which is, in turn, attached to 
but one other carbon atom. In glyc- 
erine, 

HHH 
HCCCH 
(Om Ome) 
HHH 


two of the alcohol groups are pri- 
mary but the third is secondary, this 
third hydroxyl group being attached 
to a carbon atom which is in turn 
united with two other carbon atoms. 
It has been found that secondary al- 
cohols are much less reactive than 
primary. Accordingly, in the surface 
coatings industry, when an attempt 
is made to esterify glycerine, the 
two primary alcohol groups react 
with ease while the secondary alco- 
hol group is much more sluggish, re- 
quiring a longer time or more dras- 
tic conditions for reaction. Obvious- 
ly, this is frequently disadvantage- 
ous. 

The synthesis of glycerine from pe- 
troleum is so familiar as to demand 
no more than passing mention at 
this time. 


Liquid Hydrocarbons 


Having briefly considered a very 
few of the possibilities of gaseous 
hydrocarbons as basic raw materials 
in the surface coatings field, a few 
words will now be devoted to liquid 
hydrocarbons. 


Within the past 15 years it has 
been discovered that on passing 
paraffin hydrocarbons containing at 
least 6 carbon atoms in a straight 
chain over a suitable catalyst at an 
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elevated temperature a large propor- 
tion of the paraffins are converted to 
aromatic hydrocarbons: 


nC,H,, > < cn, + 4H, 


When octane is used as charge, 
ethyl benzene and the three isomeric 
xylenes form: 


< am + 4H, 
nC, < 


C,H,(CH,), + 4H, 


Accordingly, through this process 
(aromatization), a paraffinic petro- 
leum naphtha may be largely con- 
verted into a mixture of aromatic 
compounds. It is possible to sep- 
arate o-xylene from this mixture by 
careful fractionation and, by partial 
oxidation, this aromatic is converted 
into phthalic anhydride. 


Oo 
5 90 “So 4. 3H 
> 
CH, Sa, wen 
oO 

The above procedure for the prep- 
aration of phthalic anhydride, which 
is being employed on the commercial 
scale, relieves, in some measure, the 
acute shortage of naphthalene, the 
usual charging stock for phthalic an- 
hydride production. The availability 
of naphthalene depends fundamental- 
ly on steel production. During recent 
years, demand for phthalic anhydride 
and, accordingly, for naphthalene has 
increased at a very much faster rate 
than demand for steel. The present 
acute shortage of naphthalene is the 
result. If o-xylene was separated 
from the xylene cut of all presently 
installed aromatization capacity, the 
tight naphthalene situation would be 

relieved. 


Can Also Come from “Polymer” 


The aromatization process can con- 
tribute in another way to solving the 
naphthalene supply situation. Dur- 
ing aromatization a few percent of 
material boiling above the usual mo- 
tor fuel endpoint is formed—the so- 
called ‘polymer’. The lower boiling 
portions of this polymer contain 
some naphthalene and monomethyl 
naphthalenes and considerable quan- 
tities of dimethyl naphthalenes. The 
fraction of polymer embracing these 
components produces’ considerable 
phthalic anhydride on partial oxida- 
tion. The yield is of course not 
nearly as high as is obtained on 
charging naphthalene or o-xylene 
but the polymer is available in large 
quantities, is a potentially cheap by- 
product and the separation of the 
most suitable portion for partial oxi- 
dation is a simple task. 

In a more direct approach, a num- 
ber of companies are at present in- 


vestigating the production of naphth- 
alene itself from selected petroleum 
fractions. 

Benzene may also be produced by 
the catalytic aromatization of petro- 
leum naphthas although the forma- 
tion of this parent compound is more 
difficult than the preparation of its 
alkyl derivatives. Benzene may be 
converted to the anhydride of an- 
other dicarboxylic acid, maleic acid, 
by catalytic partial oxidation: 


+ 4%0, > 


Oo 


Z 


| © + 2H,O + 2C0, 


HC. 
Vf 
Oo 
This acid is extremely useful to 
the surface coatings industry and 
may, in addition, be easily converted 
into very interesting derivatives. For 
example, maleic anhydride _ reacts 
readily with butadiene in accordance 
with the Diels-Alder mechanism to 
form tetrahydro phthalic anhydride. 


c C CHS 
Cc Cc 
HC* a 2 eS 
L * ne a ~ He é / r 
H, O H, Oo 


This acid is of great interest in its 
own right and furthermore is easily 
converted- (by hydrogenation) into 
hexahydro phthalic anhydride, a 
compound which can also be made 
by the complete hydrogenation of 
the homocyclic ring of phthalic an- 
hydride itself. 

Accordingly, it is easily possible to 
form dicarboxylic acids using liquid 
petroleum hydrocarbons: as raw ma- 
terials. It has already been shown 
that polyhydric alcohols (for exam- 
ple, pentaerithritol) can be made 
starting with gaseous petroleum hy- 
drocarbons as raw materials. As is 
well known, by the esterification of 
a polycarboxylic acid with a polyhy- 
dric alcohol high molecular weight 
compounds (alkyd resins) can be 
formed. Phthalic anhydride and 
pentaerithritol exhibit this phenom- 
enon to a marked degree. In some 
cases it is advantageous to use ma- 
terials such as trimethylol ethane or 
trimethylol propane, which contain 
but three primary alcohol groups, in 
place of pentaerithritol which con- 
tains four. These polycarboxylic 
acid-primary polyhydric alcohol 
resins exhibit excellent film forming 
characteristics, being in general su- 
perior to similar resins made with 
glycerine which, as has been men- 
tioned, contains a secondary alcohol 
group. 

Surface coatings commonly con- 
tain a resin in a drying oil. Very 
frequently the resin itself also con- 
tains a drying or semi-drying oil (or 
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acid derived therefrom) chemically 
combined within the resin molecule 
(oil modified resins). Means for ob- 
taining from petroleum the interme- 
diates necessary for preparing repre- 
sentative polyhydric alcohol-polycar- 
boxylic acid resins have been briefly 
considered. A few words will now 
be devoted to the possibility of syn- 
thesizing drying or semi-drying oil 
fatty acids from petroleum. 


Cannot be Used Directly 


Most natural drying or semi-drying 
oil fatty acids contain 18 carbon 
atoms. If it is assumed that it is de- 
sired to synthesize acids of this same 
molecular size it becomes evident 
immediately that crude oil fractions 
are not practical for direct use as a 
raw material. Mixtures of low mo- 
lecular weight petroleum hydrocar- 
bons e.g. petroleum gases, are com- 
paratively simple and usually can be 
readily separated into their individ- 
ual components. On the other hand, 
a petroleum fraction containing hy- 
drocarbons of say 18 carbon atoms is 
exceedingly complex and separation 
into the individual components would 
be difficult if not impossible and fur- 
thermore, if separation were possible, 
the amount of the particular hydro- 
carbon desired for the contemplated 
synthesis would be a very small part 
of the whole. For these reasons it 
appears preferable to prepare a syn- 
thetic petroleum and use this as a 
raw material in the synthesis of 
fatty acids. 


Use of Synthesis Gas 


The conversion of e.g. methane 
into carbon monoxide and hydrogen 
and the use of this gas mixture to 
synthesize methanol has _ already 
been mentioned. By processing the 
same gas mixture, but in the pres- 
ence of promoted cobalt catalysts 
and under low superatmocphere pres- 
sures and comparatively low temper- 
atures, hydrocarbons instead of 
methyl alcohol are obtained: 


H 
CO + 2H, —> | -8- | + H,O 
H n 


The product of this reaction 
(Fischer-Tropsch synthesis) is a sim- 
ple hydrocarbon mixture consisting 
almost exclusively of straight chain 
aliphatic hydrocarbons. By changing 
the operating conditions and by modi- 
fying the catalyst it is possible to 
vary in some measure the average 
boiling range of the product and the 
olefin content thereof. Accordingly, 
it is possible to fix conditions so as 
to obtain a high yield of 18 carbon 
atom straight-chain hydrocarbon 
which may be essentially completely 
saturated or highly unsaturated as 
desired. 

Theoretically, at least, it should 
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be possible to produce stearic acid by 
the partial oxidation of the 18 car- 
bon atom cut from Fischer-Tropsch 
liquid or by well known synthetic 
steps applied to the 17 carbon atom 


fraction. Again, theoretically, the 
resulting synthetic stearic acid could 
be converted into a drying oil acid by 
the introduction of double bonds into 
the molecule. Actually, this repre- 
sents an accomplishment of great 
difficulty. The siccative properties 
of drying oils depend upon the pres- 
ence of two or more double bonds in 
the molecule of the fatty acid com- 
ponents. Not only does the number 
of double bonds have a great effect 
on drying properties but also the 
position of these double bonds in the 
carbon chain is very important. Fur- 
thermore, these unsaturated fatty 
acids frequently exist in a number 
of stereoisomeric forms and, on pass- 
ing from one form to another, there 
is often a great change in physical 
and chemical properties. According- 
ly, to duplicate exactly the drying 
properties of a given natural oil, 
it would usually be necessary to syn- 
thesize a fatty acid that not only 
has a plurality of double bonds in 
definite positions but also that has 
a definite space configuration. Such 
a synthesis would be very difficult 
but surely not impossible to achieve. 


_ Furthermore, in this synthetic work, 


there is always a chance that a pro- 
duct superior to natural materials 
may be made. 


Additionally, it is to be noted that 
fatty acids used in the manufacture 
of the previously mentioned oil modi- 
fied resins frequently need not be as 
active from the standpoint of drying 
properties as the acids of ordinary 
drying oils, in fact, semi-drying fatty 
acids very often are prefarable as oil 
modifying components in such ap- 
plications. Accordingly, unsaturated 
fatty acids synthesized as previously 
indicated, while not sufficiently active 
for use in the manufacture of dry- 
ing oils may possibly be of use in 
the modification of resins. 


Uses Iron Catalyst 


Current American thought with re- 
spect to the Fischer-Tropsch syn- 
thesis is turning from the low pres- 
sure, low temperature rection cata- 
lyzed by promoted cobalt as widely 
practiced in Germany to a process 
involving moderately elevated tem- 
peratures and pressures and employ- 
ing a promoted iron catalyst. By 
this latter process there results a 
hydrocarbon mixture more suitable 
for use in the production of motor 
fuel. In addition, the reaction prod- 
ucts contain an appreciable propor- 
tion of oxygenated hydrocarbons. 


Among these may be mentioned 
acetaldehyde, propionaldehyde and 
butyraldehyde. The union of these 
higher aldehydes with formaldehyde 


to produce polyhydric primary alco- 
hols has already been described. The 
water soluble portion of the modified 
Fischer-Tropsch synthesis liquid con- 
tains methanol, precursor of formal- 
dehyde. Also, higher alcohols, such 
as ethanol, propanol and butanol are 
produced and these can be readily 
converted into the analogous higher 
aldehydes should there be need for 
additional quantities of such ma- 
terials. 


Other oxygenated compounds 
found in the modified Fischer-Tropsch 
synthesis liquid include acetone and 
methyl ethyl ketone. The reaction 
of the latter with formaldehyde to 
produce methyl isopropenyl ketone 
has already been described. Acetone, 
when treated similarly, produces the 
highly reactive methyl vinyl ketone. 


It is evident that the modified 
Fischer-Tropsch synthesis, in addi- 
tion to furnishing large quantities of. 
practically any desired liquid aliphatic 
hydrocarbons also produces large 
quantities of oxygenated interme- 
diates of great value. It is expected 
that commercial units will be in 
production during the last half of 
1948. 


Further Progress Certain 


While space limitations have neces- 
sitated that the above discussion be 
strictly circumscribed, the potential- 
ities of petroleum as a basic raw 
material in the surface coatings in- 
dustry have been indicated. It may 
be stated with confidence that just 
as lack of space alone has prevented 
the discussion of innumerable other 
known facts, so has lack of time 
combined with the exigencies of cur- 
rent situation alone prevented the 
discovery of presently unknown 
aspects of this situation. Under more 
normal circumstances further ad- 
vances Bre certain. 
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Maintenance of Stainless Steel 
Equipment in Refineries 


ARTICLE 1—Types and Their Applications, 
Welding, Intergranular Corrosion 


By W. G. RENSHAW 
Research Chemist, Allegheny Ludlum Steel Corp. 


The number of types of stainless steel now available for petroleum re- 
finery equipment provides for a selection of grades most suitable for specific 


processing applications. 


Knowledge of the properties of stainless steels is 
also found helpful in plant maintenance. 


Types of stainless steels useful 


when sulfur compounds are encountered are described, as well as those 
suitable for applications at high temperatures and in the new sub-zero fields. 


By the proper design of equipment and the proper selection of steel corro- 
sion can be avoided or greatly lessened. 


A following article will discuss avoidance of stress corrosion and pit- 
ting or localized corrosion where stainless steels are used, and cleaning and 
removing coke deposits from these materials. 


HEN high temperature, high 
pressure cracking processes 
came into use in petroleum re- 
fining, engineers began to look for a 
suitable metal to use in their crack- 
ing units, pipe heaters and other 
equipment. Temperatures as high as 
1100° F. and pressures as high as 
1600 psi. are not unusual in such 
equipment. When sulfur and its com- 
pounds, particularly hydrogen sulfide, 
are also present under these severe 
operating conditions, a good cor- 
rosion-resisting alloy is required. 
Stainless steel was among the vari- 
ous metals tested for this service. It 
possesses good corrosion resistance, 
excellent physical properties at the 
higher temperatures and is found to 
stand up well where erosion is a prob- 
lem. Its wide application to bubble 
caps, vessel liners, condenser tubes, 
heaters and many other phases of 
refinery equipment is an indication 
of its excellent properties. 


Instead of the short runs previous- 
ly used in refineries, equipment now 
is expected to operate for 1000 hours 
or more. This is possible with the 
alloys in use today. Shutdowns are 
necessary, however, at frequent in- 
tervals for cleaning equipment and 
necessary inspections for signs of 
corrosion. Accumulations of solid 
matter during operating periods can 
cause overheating of the metal equip- 
ment with possible subsequent change 
in physical properties or corrosion 
resistance. Some understanding of 
the properties of stainless steels, the 
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reason for their good corrosion re- 
sistance and what can be done to 
maintain it should prove helpful in 
holding down the number of shut- 
downs and replacements in the plant. 


Protective Films 


In all, some 30 different types of 
stainless steel are manufactured com- 
mercially. One can rightfully ask 
why so many kinds, for isn’t all stain- 
less steel supposed to be the same? 
Basically, yes, since the corrosion 
resisting properties of these metals 
are dependent upon the presence of 
one essential element, chromium. 
Chromium has the special ability to 
promote the formation of a thin, in- 
visible, but protective film on the 
surface of the stainless steels when 
in contact with oxygen. Such a film 
acts to protect the metal from fur- 
ther oxidation since oxygen cannot 
reach the surface so readily. Where 
many types of corrosive agents are 
in contact with the surface, these 
alloys will have good corrosion re- 
sistance, provided conditions are suffi- 
ciently oxidizing to maintain a pro- 
tective film on the metal. 

However, while chromium helps 
promote the formation of a surface 
film to protect the metal, the condi- 
tions of service, fabrication and de- 
sign are equally important since they 
must also assist in maintaining this 
film. We shall endeavor to show 
how all these factors are related to 
the corrosion resisting properties of 
stainless steels; for example, that 


cracks, deep crevices and other such 
faults may destroy the film at cer- 
tain points and permit rapid failure. 
Cleaning of equipment also has a 
major effect, since scale and other 
deposits allowed to remain in con- 
tact with stainless steels can also 
cause rapid attack. 


Development of Types 


The various types have been devel- 
oped to fill certain needs which the 
basic stainless steels could not accom- 
plish. Some of the first stainless 
steels, while applicable in many phas- 
es of the petroleum industry, were 
of no use in other phases. In some 
cases, the development of new or 
modified alloys was carried out ex- 
pressly for petroleum industry appli- 
cations. This was made possible 
through the combined efforts of both 
producer and user of these alloys 
in mutual research and testing pro- 
grams. The wide variety of stain- 
less steels now available offers a 
wide range of physical properties as 
well as corrosion-resisting properties. 


For example, where hardness and 
wear resistance are required, special 
modifications of the straight chromi- 
um steels are suitable. While regu- 
lar stainless steels are rather diffi- 
cult to machine, special grades in 
both the straight chromium and chro- 
mium-nickel groups have been de- 
veloped which can be machined eas- 
ily. 

The requirements of the petroleum 
industry for corrosion and heat re- 
sisting alloys vary because of the nu- 
merous operations involved from 
drilling wells up to the processing of 
fuels, lubricating oils and the newer 
petroleum chemical products, such as 
synthetic rubber and plastics. For 
instance, even floats and springs in 
metering devices at the crude oil 
fields employ stainless steels. The 
countless number of pumps necessary 
to move oil from place to place are 
subject to continuous wear. Hardened 
steel balls and seats made from Type 
440 (See Table 1) possess the neces- 
sary corrosion resistance for this ap- 
plication. In the fields one of the 
chief uses of stainless steels is for 
valve and pump trim. 


Depending upon the presence of 
corrosive agents with the crude, such 
as brines and hydrogen sulfide, the 
choice of material for equipment will 
vary. Plungers in hot oil pumps, for 
instance, have been made from both 
a 5% chromium steel containing mo- 
lybdenum, and the regular 18-8 stain- 
less steel. Where very little corrosion 
is encountered, the 5% chromium 
steel is a logical choice, since it is 
less expensive. These low chromium 
alloys (4-6%) were developed primar- 
ily for needs where heat and cor- 
rosion resistance slightly better than 
than those of common steel were de- 
sired. Because it possesses comnsider- 
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Spot welding a weir to a stainless steel fractionating column tray 


able resistance to oxidation up to 
1100° F., these alloys are especially 
suitable for these intermediate tem- 
perature applications. 


Sulfur and Sulfur Compounds 


Refining processes involve tempera- 
tures above 400° F., at many points 
of processing and this is sufficiently 
high to release sulfur from its vari- 
ous combinations with crude oil, to 
form hydrogen sulfide, free sulfur 
and many organic sulfur compounds. 
The stainless steels are particularly 
useful in this application, especially 
the Type 316 containing molybdenum, 
which has good resistance to pitting 
even where the sulfur concentrations 
may be rather high. 

The 12% chromium steel, Type 410, 
with its carbon content held to .08% 
maximum is employed extensively for 
lining vessels used in refining, such 
as heat exchanger shells, flash tow- 
ers, evaporators and pressure vessels. 
Where sulfur concentrations are high, 
18-8, or 18-8 containing molybdenum, 
is often substituted because of its 
better corrosion resistance. 

Bubble caps made from stainless 


steel are being used in increasing 
amounts. While the initial cost is 
greater than for the older cast iron 
or carbon steel type bubble caps, 
the advantages of stainless steel for 
this purpose soon repay for the origi- 
nal investment. Stainless steel bubble 
caps have good corrosion resistance, 
are easily cleaned, and can be fabri- 
cated easily into new designs which 
will increase process efficiency. In 
addition, because of the smoother type 
of surface which stainless steel pos- 
sesses, fouling of the caps is less 
likely to occur since coke cannot stick 
to the surfaces as readily. 


High Temperature Applications 


Tubes for use in direct fired heat- 
ers must have high strength at high 
temperatures, good resistance to 
scaling and the ability to resist pit- 
ting and attack by sulfur compounds 
in gases or oils. Types 302, 304 or 
347 are often suitable for such ap- 
plications, but where temperatures 
are even higher Type 310 is frequent- 
ly used because it has excellent oxi- 
dation resistance and high strength 
at elevated temperatures, and also 








































Type 
No. Carbon Chromium 
*302 Over .08-.20 17.50-19.00 
302B Over .08-.20 17.50-19.00 
1304 .08 Max. 17.50-19.00 
310 .25 Max. 24.00-26.00 
1316 -10 Max. 16.00-18.00 
321 .10 Max. 17.00-20.00 
347 -10 Max. 17.00-20.00 
410 -12 Max. 10.00-13.50 
440 Over .12 14.00-18.00 
446 .35 Max. 23.00-30.00 


TABLE 1—Selected Stainless Steel Type Numbers and Analyses 


(Issued by the American Iron and Steel Institute) 


Nickel Other Elements 
8.00- 9.00 
8.00- 9.00 Si 2.00-3.00 
8.00- 9.00 
19.00-21.00 
14.00 Max. Mo 2.00-3.00 
7.00-10.00 Ti Min. 4 x C 
8.00-12.00 Cb 10 x C 


* No specified composition limits within the above ranges may be placed on these Types, ex- 
cept carbon may be specified to a four-point range within the above limits. 

+ In these types manufacturers may accept specifications and furnish material with a guaran- 
teed carbon content of .08 maximum. 





some better corrosion resistance than 
the 18-8 stainless steels. Type 310 
is used for header boxes, return 
bends, piping and furnace tubes, and 
is suitable for applications involving 
severe temperatures and pressures 
such as would be encountered in the 
production of ethylene from refinery 
gases. 


Where naphthenic acid is present 
in petroleum products (i.e. in oils 
of low paraffin content) the most 
suitable stainless steels are the 18-8 
types containing molybdenum be- 
cause of their excellent resistance to 
pitting and attack. 


The New Subzero Fields 


The subzero temperature field has 
become increasingly important with 
‘the development of the petroleum 
chemical industry and especially syn- 
thetic rubber. At temperatures as 
low as —150° F, the 18-8 stainless 
steels still possess good mechanical 
properties, and have been found suit- 
able for many such applications in 
refinery operations. In addition, the 
smooth surface of stainless steel dis- 
courages the synthetic rubber poly- 
mers from adhering to walls and 
surfaces. Much difficulty with stick- 
ing and plugging had occurred when 
ordinary carbon steel was used, which 
shortened the length of the runs in 
the process. 


The applications mentioned are 
just a few from a countless number in 
which stainless steel is used, but they 
point out why so many types of stain- 
less steels have been developed. The 
type selected for a certain applica- 
tion depends largely upon the cor- 
rosive conditions involved, but in 
many cases the physical properties 
may be equally important, especially 
when the alloy has to handle high 
pressures or when wear resistance 
is required. 

Keeping in mind that the corrosion 
resistance of stainless steels depends 
upon the maintenance of a protective 
film on the surface, we are con- 
cerned with all possible factors which 
affect this. First of all, the manner 
of fabrication of equipment is high- 
ly important. Properly designed and 
fabricated stainless steel equipment 
should always offer the best service 
that the particular grade of stainless 
can give. However, certain precau- 
tions must be observed, since the pro- 
tective film may be destroyed in_ fa- 
brication and thus the normal cor- 
rosion resistance of the metal affect- 
ed. 


Corrosion Affects All Metals 


In common with most other metals, 
stainless steel may be made suscepti- 
ble to three different types of corro- 
sion; namely, intergranular or inter- 
crystalline corrosion, stress corrosion 
and localized corrosion or pitting. 
None of these need occur, since they 
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all can be avoided by suitable design, 
controlled fabrication or proper selec- 
tion of the metal. 


Intergranular Corrosion 


Intergranular or  intercrystalline 
corrosion is not peculiar to the stain- 
less steels alone. It is, however, in 
the case of stainless steels, probably 
the most easily remedied of the three 
types of corrosion mentioned. 

Among the various stainless steels, 
only the austenitic, or chromium 
nickel types, are subject to this type 
of corrosion. These steels contain 
carbon in solid solution in austenite 
when they are properly annealed, and 
in this condition they possess their 
maximum corrosion resistance. How- 
ever, if they are heated and held in 
the range of 800° F to 1500° F for 
sufficient periods of time, the carbon 
tends to combine with the chromium 
of the alloy and the resulting car- 
bides migrate toward the grain boun- 
daries. 

The result of such precipitation of 
carbides at the grain boundaries is 
that two phases are present in these 
areas, namely, chromium carbides 
and the normal composition of the 
alloy. Small electrochemical cells 
may be set up between the phases 
when the metal is exposed to certain 
corrosive solutions which can act as 
electrolytes. These cells are capable 
of causing severe and rapid attack at 
the grain boundaries with a subse- 
quent failure of the metal. 


Where service conditions are very 
mild, a small amount of carbide pre- 
cipitation is probably not serious. 
However, it is desirable that the ap- 
plication for which equipment is in- 
tended be kept in mind during design 
and fabrication as a guide in deter- 
mining what procedure should be used 
in its construction. Where carbides 
would cause severe intergranular cor- 
rosion and subsequent failure in serv- 
ice, due consideration should be given 
to the possibilities of preventing their 
formation during fabrication or in 
service. 

Although annealing of equipment 
is sometimes employed to put harmful 
precipitated carbides back into solid 
solution and thus restore the maxi- 
mum corrosion resistance of the alloy, 
this is often not possible because such 
units may be too large for any avail- 
able annealing furnace. The anneal- 
ing operation might be classified as a 
“cure” for precipitated carbides, but 
it should be a last resort since there 
are several useful “preventives” which 
will be discussed. It is much easier 
to recognize the fabricating opera- 
tions in which carbides can develop 
and to take the steps to alter such 
operations, than to anneal later on. 

One of the chief methods of join- 
ing stainless steels is welding. Unfor- 
tunately, to accomplish this the weld 


gradient will exist between this very 
hot metal above 2500° F and the cold 
base metal at room temperature. At 
some region in this temperature grad- 
ient on each side of the weld, there is 
an area which is heated in the car- 
bide precipitation range. However, 
the carbon content and the heating 
time in this range are very important. 

Stainless steels have a low thermal 
conductivity so that the metal does 
not conduct heat very rapidly from 
the weld zone. When heavy metal sec- 
tions are welded, the rate at which 
heat is carried away by the surround- 
ing metal is so slow that a large 
amount of harmful carbides are pre- 
cipitated because the Zone in the 800° 
F-1500° F range is held at this tem- 
perature for appreciable lengths of 
time. With lighter gauges, the length 
of time to perform a weld is naturally 
shorter and therefore less heat has to 
be conducted away by the metal. Con- 
sequently, lighter gauges will not 
show as great an amount of precipi- 
tated carbides as a heavier gauge of 
the same chemical analysis. 


In some welding the use of chill 
plates has been successful in reducing 
carbide precipitation to a _ small 
amount. Chill plates are heavy sec- 
tions of some material possessing bet- 
ter thermal conductivity than the 
stainless steels, which are clamped 
around the area to be welded. They 
conduct heat away from the weld zone 
more rapidly than the stainless steel 
itself, so that carbides have a much 
less opportunity to develop. These 
chill plates or bars are usually ordi- 
nary mild steel or sometimes copper. 

A very effective way of reducing 
carbide precipitation is by using con- 
trolled chemical analysis. Special low 
carbon stainless steels have been de- 
veloped which can be welded suc- 
cessfully in light gauges with almost 


no carbide precipitation. It is ob- 
vious that, if only a small amount 
of carbon is present in an alloy, fewer 
carbides are able to form. Another 
special stable 18-8 material, especially 
intended for welding, is one in which 
the ratio of the combined chromium 
and nickel percentages to the per- 
centage of carbon has been adjusted 
by careful control in the manufacture 
of the alloy so that it has a certain 
minimum value. The higher this ratio 
is made, provided the chromium con- 
tent is at least twice the nickel con- 
tent, the fewer carbides will form dur- 
ing welding and the alloy is said to 
be more stable. 

However, neither of these two al- 
loys mentioned could be used for con- 
tinuous service in the 800° F-1500° F 
range. Both owe their freedom from 
severe carbide precipitation in light 
material during welding to the fact 
they are not heated sufficiently long 
to give carbides much chance to de- 
velop, since these analyses slow the 
process of development appreciably. 
If heated longer at 800° F-1500° F 
or in heavier gauges (over 7/16 in.) 
both of these alloys would probably 
show harmful amounts of carbides. 
Over 7/16-in., the slow cooling of the 
metal after welding would not war- 
rant their use. 

Instead, for 7/16-in. material, Types 
321 or 347 are employed. These are 
modified 18-8 compositions contain- 
ing titanium (Type 321) and colum- 
bium (Type 347) additions. The sta- 
bilizing elements added, being strong- 
er carbide formers than chromium, 
selectively combine with the car- 
bon and leave the chromium in solid 
solution. Thus, the good corrosion 
resistance of the alloy is maintained 
even if it has been heated in the 800° 
F-1500° F range for long periods of 
time. These two stabilized types are 





Stainless steel is extensively used in cycling plant equipment to resist the cor- 


must be molten and a temperature rosive action of wet gas 
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therefore suitable for service in this 
temperature range where corrosive 
conditions could ordinarily cause in- 
tergranular failure of the regular 18-8 
containing no such additions. 

In welding it is important that the 
speed with which the weld bead is 
laid be kept as great as possible and 
yet produce good sound welds with 
full penetration. Experienced stain- 
less steel welders can minimize car- 
bide precipitation by this method in 
many cases, especially in thin mate- 
rial with low carbon content. Ma- 
chine or automatic welds are a good 
means of assuring uniform control of 
speed and soundness of the deposit. 
Where arc welding is employed the 
composition of the rods should be 
checked so that no high carbon rods 
will be used, since this could result in 
greater susceptibility to carbide pre- 
cipitation. Rods containing columbium 
additions are used extensively. 

Spot welding is frequently used on 
stainless steels. It involves heating 





One application of stainless 
steel in refinery equipment is 
given in this month’s cover, 
which shows a 14-ton, all 18-8 
stainless steel Multiclone sepa- 
rator of latest Universal Oil 
Products Co. design being hoist- 
ed into place in the regenerator 
of a 5000 b/d Fluid catalytic 
cracking unit at the Houston 
refinery of Eastern States Pe- 
troleum Co., Inc. 

Used to separate catalyst 
from the effluent regenerator 
gases, the Multiclone provides 
increased efficiency because it 
consists of a large number of 
small cyclones arranged in par- 





THIS MONTH'S COVER 


in only localized areas or spots for 
short periods of time usually just a 
fraction of a second being required. 
High currents are being used, and the 
stainless steels have a high electrical 
resistance which causes very rapid 
heating to the necessary fusion tem- 
perature. Time the metal is held in 
the 800° F-1500° F range is so short 
that carbides have no time to develop. 

Acetylene welding is rarely used 
with stainless steels because of the 
dangers of carbide pickup in the met- 
al from the hydrocarbon gas and the 
resulting greater chance of carbide 
precipitation. However, it has some- 
times been employed for very ‘thin 
material where the more intense heat 
of a metallic arc might burn com- 
pletely through the alloy. The more 
recently developed heliarc and atomic 
hydrogen welding processes have com- 
pletely eliminated the necessity of 
acetylene welding the light gauges, 
since neither of these two new proc- 
esses will hole through or burn 





through, and have the added advan- 
tage that they will not cause carbon 
pickup in the alloy being welded. 

It is advisable to consider that 
stresses sometimes present as a result 
of forcing parts into position may ac- 
celerate the rate at which carbides 
are precipitated upon welding. Suit- 
able welding jigs should be used to 
hold parts in place before welding. 
Such jigs will also help as chill plates 
previously mentioned and will reduce 
warping caused by nonuniform heat- 
ing especially in the lighter gauges. 

Thus, costly failures may be avoid- 
ed by the use of various possible pro- 
cedures in welding. A thorough knowl- 
edge of carbon precipitation, its ef- 
fects, and suitable methods of con- 
trolling it will greatly aid the fabri- 
cator. At all times, the ultimate use 
of the finished equipment should be 
kept in view to help determine the 
most economical procedure of weld- 
ing and whether the alloy to be used 
should be stabilized or not. 





allel in a single unit with common inlets 
F Its operation on the cen- 
trifugal principle presents both erosion 


and outlets. 
































































Photos courtesy Mason Bros. Construction Co., Inc. 


Installing a Stainless Steel Multiclone Separator 


and corrosion problems, said 
to be economically met by the 
18-8 alloy. The design is re- 
ported to increase throughput 
of the Fluid unit by 2500 b/d. 

Shown in close-up in the 
photograph at center below, the 
separator is of all-welded con- 
struction, 10 ft. in diameter by 
15 ft. long, and was fabricated 
in 18 days by Mason Bros. Con- 
struction Co., Inc., Houston. 

Photo at left below shows 
unit in place at the top of the 
regenerator. Installation  re- 
quired five days. At right is an 
end (top) view while unit was 
still on trailer truck. 
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How Oil Industry Men Can Join 
New Military Petroleum Reserves 


ANY an oil man is asking today how he can 
dedicate his oil experience to the country’s 
needs in the next war—if there is going to be one. 


Inquiries are coming to PETROLEUM PROCESSING as 
well as to the various military offices at Washington. 
Up to the present definite answers have been difficult 
because the plans for oil men affiliating themselves 
with the handling of oil supplies for all the military 
forces were not worked out. 


However, at the API meeting at Chicago in Novem- 
ber rather specific plans were announced by the 
Armed Forces and more details have been added since. 
These plans are now being offered for adoption by 
the oil industry, first through co-operative action 
by the larger oil companies. In the personnel of these 
companies at various points are sufficient men of 
the many different qualifications and experience 
to form complete military oil handling units. This 
co-operation is being pushed by the API’s new De- 
fense Services Committee, headed by former Colonel 
Carl E. Cummings of The Texas Co. 


The first aim in the program is to get as many 
as possible oil units organized and in training to 
be instantly ready in the event of trouble even to- 
morrow. To accomplish this, effort is being made 
to get together the officers and men who served in 
oil supply overseas in all the services. The second 
aim is to locate and enroll active oil men skilled in 
the various phases of military oil supply, but who 
were in other military services than the handling of 
oil, such as combat. The third aim is to enlist pres- 
ent skilled oil men at work in the industry, who 
were not in the last war, especially those who by 


Petroleum Reserve Group Will Speed 


Flow of Products to Armed Services 


their youth would be eligible in case of another 
war in the early future. 


How all the different phases of oil supply and 
handling will be grouped in the future and under 
what type of military command, will depend on 
plans the military are now making based on the 
changing type of war, the changing type of military 
equipment using petroleum, and the improvements 
the Armed Services will be making in handling their 
own supply problems. 


Regardless as to whether the oil man going into 
military oil service winds up in the Engineers, 
Quartermaster, Air Corps, Navy Supply, or perhaps 
in a special Petroleum Supply Corps that will handle 
oil exclusively from its origin to the line of combat, 
what the top military authorities want to do at once 
is to enroll skilled oil men to man the type of supply 
organizations that have so far been developed from 
World War II. 


So, if you, the reader, are interested in seeing 
how you and your special oil skills and experience 
may fit into your country’s needs in a military way, 
please read through the following report, which is 
the last word on such plans up to the moment. 


Then, if you see a place for your services and you 
want to enroll, write the man, or military offices, 
mentioned in the article as best being able to help 
you get into that particular military job. 


If you can’t find the information, or you write for 
the information and do not get an answer in a reason- 
able time, please write the Editor of PETROLEUM 
PROCESSING, tell him whom you have tried to contact, 
and the Editor will see what he can do.—V. B. G. 


The Petroleum Reserves will be 
one of the most important of the 
auxiliary units for the Armed Ser- 
vices to be enrolled from industry. 
In the recent war more than 60% 
of the tonnage moved overseas to the 
fighting forces of our own nation and 





U NDER the Industry Affiliation 
Program of the Armed Services, 
reserve units of oil industry technolo- 
gists and other specialists are being 
organized to be trained, and to be 
immediately available when required, 
for handling petroleum supplies for 
the Army, Navy, and Air Force. 
Nucleus of the Petroleum Reserves 
is the many thousands of oil com- 
pany technologists, pipe line engin- 
eers, transportation superintendents 
and so on who served in the war, not 
always in the petroleum supply ser- 
vice. 
Through 


voluntary enrollment, 
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under individual oil company spon- 
sorship, these groups of ex-service 
men are being augmented by other 
individuals with the required oil ex- 
perience. The aim of the program is 
to have well-staffed, trained units 
of sufficient strength available, in the 
event of emergency, to mobilize as 
quickly as the combat troops them- 
selves. Working with a small num- 
ber of staff officers in the various 
services, the Petroleum Reserves 
would handle all phases of the petro- 
leum supply problem, from writing 
specifications to moving products to 
front line troops. 


its Allies was petroleum products. 
Another war in the foreseeable future 
may require as much as 50% for 
military purposes alone, of all of our 
national petroleum availability, auth 
orities have estimated. The peak re- 
quirement was 32% in the recent war. 


In the event of another war in the 
foreseeable future practically every oil 
well, crude and product pipe line, 
refinery, gasoline plant, product ter- 
minal and oil company stake and 


‘truck tank would have to be mobilized 


as quickly as troop units themselves 
were assembled. Enemy long-range 
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Warrever tubing is needed that is highly resist- 
ant to severe alkaline corrosion or to low-temperature 
embrittlement, B&W Nicloy Seamless Tubes can be 
depended upon to provide the right answer. Because 
they have been developed expressly to combat those 
tube hazards, Nicloy Seamless Tubes give long, satis- 
factory service life, and at moderate cost. Nicloy 
Tubes are much more resistant to attack by alkaline 
media—and have higher impact values at sub-zero 
temperatures—than do any carbon steels and many of 
the usual alloy steels. 

Nicloy Tubes are especially suited to such applica- 
tions as: handling crude oils with substantial salt 
water and hydrogen sulphide content; handling 
liquefied gases or other low-temperature fluids in such 
processes as oil dewaxing; for caustic solution evapo- 
ration and alkaline-phenol solution work. 


and Xs) temperatures 





Three grades—with 314, 5 and 9 percent nickel 
content respectively*—enable you to take advantage 
of Nicloy tubes in a wide variety of corrosive condi- 
tions. Nicloy tubes are easy to roll in, expand and 
flare; of uniformly high quality and made to close 
dimensional tolerances. 





*Chemical Compositions 








Nicloy 31, Nicloy 5 Nicloy 9 
% Carbon -20 Max. -14 Max. -12 Max. 
% Manganese -30- .60 -30- .60 -30- .60 
% Phosphorus 040 Max. .040 Max. -030 Max. 
% Sulphur 040 Max. -040 Max. .030 Max. 
% Silicon -35 Max. 35 Max. -15- .30 
% Nickel 3.25-3.75 4.75 - 5.25 8.00 - 10.00 
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pombers would fly over the U. S. at 
once and would not give us time to 
stumble along at the start and fin- 
ally organize efficient petroleum sup- 
ply units. 

As far ahead as our technologists 
can see, there is no likelihood of 
power from atomic or other.forms of 
energy supplying even a small part 
of our military requirements. We shall 
be entirely dependent on petroleum. 
So the need is vital for providing a 
trained personnel with petroleum in- 
dustry experience. 


Ex-POL Men In Charge 


The over-all petroleum industry 
direction of the Petroleum Reserve 
program is through a special Defense 
Services Committee of the American 
Petroleum Institute. Its members are 
largely ex-POL members. POL stands 
for Petrol, Oils, and Lubes, and is the 
English designation for their petro- 
leum supply units with which our own 
specialists were so closely affiliated 
overseas that they adopted the same 
set of initials for quick designation. 
Chairman of the API Committee is 
Carl E. Cummings, now superinten- 
dent of The Texas Co.’s research 
laboratory at Beacon, N. Y. As an 
Army Colonel, he served as deputy 
chief petroleum supply officer at Lon- 
don. 


The military agency most closely 
connected with the oil reserves is 
the Army-Navy Petroleum Board, 
which directs for these two branches 
of the armed services matters re- 
lating to petroleum supplies, specifi- 
cations and mobilization, under the 
general supervision of the top-policy 
joint chiefs of staff. Chief execu- 
tive officer of the A-NPB is also a 
former POL man, Col. Gus H. Vogel, 
who was the Army’s oil chief 
in the Mediterranean Theatre of 
Operations. In the background, in a 
general advisory capacity, is the Mili- 
tary Petroleum Advisory Committee 
appointed by Interior Secretary Krug 
to inform and advise the A-NPB and 
other government agencies on petro- 
leum and natural gas matters relat- 
ing to national defense and security. 


Key figures in the Petroleum Re- 
serve program, however, are the in- 
dividual oil companies who will spon- 
sor the individual units, and the ex- 
POL men who are the nucleus of the 
units themselves. The A-NPB has 
already compiled lists of some 9000 
men and women, who served in some 
capacity in the war in the handling 
and distribution of petroleum sup- 
plies for the Army, Navy,or Air 
Force. A larger personnel is needed, 
however, and efforts are now being 
made to reach ex-POL men and others 
in the smaller oil companies, in allied 
engineering and construction compan- 
ies and oil men who were not in the 
last war. 
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While the primary objective in the 
reserve program is to insure that 
trained specialists are immediately 


available to handle petroleum supply 


needs for the armed forces, there are 
other advantages which will benefit 
both the oil companies and the par- 
ticipating individuals. 


Benefits to Companies 


For one thing, the oil companies 
participating in organizing units now, 
in peacetime, can determine which of 
their personnel is best suited to serve 
in these auxiliary units of the armed 
forces and which, in the event of 
emergency, would be of greater ser- 
vice to the nation if kept in the 
plants, research laboratories, and 
other industry posts to insure that 
the required supplies of petroleum 
products are forthcoming. The com- 
pany can know in advance which of 
its men it will lose on mobilization 
of the armed forces and thus will be in 
a position to plan for their replace- 
ment ahead of time. 

For the technologists and numerous 
specialists in the oil companies the 
Petroleum Reserve program provides 
an opportunity for each to choose the 
type of military service duty where 
he will be of greatest aid to the na- 
tion, and to prepare himself to effi- 
ciently discharge those duties. 

The Army Affiliation program for 
enrolling and training reserves in 
special industries is not entirely new. 





The principle was applied in the re- 
cent war on a limited scale and proved 
highly successful. Examples of affili- 
ated type units are Signal Battalions 
sponsored by a number of telephone 
companies; General and Evacuation 
Hospitals sponsored by hospitals and 
medical schools; Ordnance Mainten- 
ance Companies sponsored by the Na- 
tional Automobile Dealers Assn., 
American Road Builders Assn. and 
others; Truck Companies by the 
American Trucking Assn., and Rail- 
way Operating and Shop Battalions 
sponsored by the railroads. 


Types of Petroleum Units 


Key service type units in the petro- 
leum industry needed in the Army 
Affiliation Program were listed by 
Lieut. Col. John D. Hines, Chief, 
Fuels and Lubricants Branch, OQMC, 
Washington, in a talk before the 
Group Session on Organized Reserves 
of the Air Force, Army and Navy 
during the recent annual API meet- 
ing in Chicago. 

“A service type unit is one whose 
functions are of an administrative or 
technical nature, and whose mission 
is to support the combat elements of 
the Army by furnishing services or 
supplies,” he said. “In the case of 
petroleum this includes such units as 
Engineer Petroleum Distribution 
Companies, whose mission is to con- 
struct and operate pipe lines and bulk 
terminals; Quartermaster Gasoline 





Committee. These chairmen are: 
Army Area 1: 


Army Area 3: 
Army Area 4 (South): 


Army Area 4 (North): 
Army Area 5: 
Ave., Chicago, II1.; 
Army Area 6: 


formerly on such assignment. 





How to Enroll in the Military Petroleum Reserves 


Ex-POL men who desire to assist in the organization of the Pe- 
troleum Reserves of the Industry Affiliation Program of the Army are to 
get in touch with the area chairmen of the API Defense Services 


Sidney S. Smith, (temporary chairman), Shell Oil 
Co., 30 Rockefeller Plaza, New York City; 

Army Area 2: Paul Benedum, Benedum & Trees, Inc., Pittsburgh; 
A. H. Hannah, Plantation Pipeline Co., Atlanta, Ga.; 
John M. Mettenheimer, (temporary chair- 
man), Humble Oil & Refining Co., Houston, Tex.; 
Rex Smith, Skelly Oil Co., Tulsa, Okla.; 
J. E. Boudreau, Ethyl Corp., 310 South Michigan 


George T. Ballou, (temporary chairman), Standard 
Oil Co. of California, San Francisco, Calif. . 

Men who are eligible to enroll in the Petroleum Reserves can do 
so by filling out the questionnaire of the Army-Navy Petroleum Board. 
The form may be secured by writing to A-NPB, Plans Division, Tem- 
porary Bldg: L, Room 2021, Navy Dept., Washington 25, D. C. No ob- 
ligation is involved in sending in the enrollment questionnaire. 


Individuals eligible to enroll include: 
1—Men now in military service on some petroleum assignment or 


2—Ex-service men formerly in military service petroleum activities 
(whether they had oil experience before the war or not, and who may or 
may not belong to Army, Navy or other reserves). 

3—Oil “civilians’—-men who have never been in uniform but who 
might be of military age during an emergency. 
with substantial oil experience or “responsible” jobs, but young men ac- 
quiring oil experience—in operating as well as executive positions. 


Includes not only men 
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Supply Companies, which handle both 
bulk supply and packaged operations; 
Quartermaster Base and Mobile 
Laboratories; Quartermaster Base 
Petroleum Supply Companies. In 
allied fields there would be Trans- 
portation Corps Harbor Craft Com- 
panies, Chemical Warfare Smoke 
Generator Detachments. In Intelli- 
gence work such units would include 
Strategic Intelligence Units, Order 
of Battle Teams, Photo Interpreter 
Teams, Headquarters Intelligence De- 
tachments, Translator Teams, Pris- 
oner of War Teams, Military Intelli- 
gence Teams, Engineer Base Depot 
Companies.” 

The mission of the Reserves, said 
Colonel Hines, is, first, to furnish 
combat and service type units or- 
ganized and trained, in time of peace, 
for immediate expansion and mobili- 
zation in the event of emergency and, 
second, to furnish such additional 
trained personnel as may be required 
to fill out and expand the U. S. Army. 
The limited size of the Regular 
Army and National Guard, in peace 
time, does not include sufficient num- 
bers of service type units to provide 
necessary support for the basic com- 
bat elements of the Army. The Or- 
ganized Reserves are to become the 
source of such service type units. 


Under the Army Affiliation pro- 
gram, the personnel of the Petroleum 


Reserve units sponsored by the oil ; 


companies may be 100% oil company 
personnel, or may be oil company per- 
sonnel augmented by men from 
similar type industries within the 
immediate areas. The sponsoring oil 
companies are expected to maintain 
training schedules which will be pro- 
vided by the Army. Training sched- 
ules will be designed to provide units 
of specialists for immediate integra- 
tion into the armed forces in the 
event of a national emergency. Ma- 
terials for the military training of 
the affiliated units will also be pro- 
vided by the Army. 


In addition to the company-spon- 
sored units, composite units are 
planned, which will provide for the 
organization and training of person- 
nel who would otherwise be unable to 
participate in the Army Affiliation 
program either because of rank 
limitations or personal complications. 

The key service type units in gen- 
eral will be of three types. Class “A” 
type will have a full complement of 
officers and enlisted men. Essential 
equipment required for training and 
initial mobilization will be reserved 
for these units. They could take the 
field with only a minimum of addi- 
tional training. Class “B” type units 
will have a full complement of of- 
ficers with only a minimum number 
of key enlisted men. If mobilized, 
these units would be given their filler 
personnel through the selective ser- 
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vice system or from bulk reserve 
personnel. Class “C” units will con- 
sist of a full complement of officers 
only and would secure their entire 
personnel through selective service or 
from bulk reserve personnel. 


Instruction Courses Planned 


An important feature of the Army 
Affiliation program will be corres- 
pondence courses designed to educate 
the reservists both in the fundamental 
features of the profession of the 
soldier and in the requirements in 
their own special fields. The Army 
has extension courses for both officers 
and enlisted men which will be avail- 
able to reservists, and the Office of 
Quartermaster General is preparing 
an over-all military petroleum cor- 
respondence course designed to cover 
the subject in every respect. This is 
being written on an industry level by 
specialists called back on duty for 
short periods. 

In charge of outlining and organiz- 
ing the preparation of the petroleum 
correspondence course is Capt. Stan- 
ley Young, of Standard-Vacuum Oil 
Co., New York, reservist in the 
Quartermaster corp. He was in the 
PAW Refining Division and was later 
commissioned in the Army and served 
in one of the Pacific petroleum areas. 

While the Navy has no plans for 





Defense Services Committee 
of API 


Members of the special De- 
fense Services Committee of 
the American Petroleum Insti- 
tute set up to maintain liaison 
with the oil industry in the or- 
ganization of Petroleum Re- 
serve for the Armed Services 
are: 

Carl E. Cummings, The Texas 

Co., New York, chairman. 

E. W. Berlin, Standard-Vacuum 

Oil Co., New York, secretary. 
George T. Ballou, Standard Oil 

Co. of California, San Fran- 

cisco. 

W. R. Boyd III, Petroleum Ad- 
visers, Inc., New York. 
Wiley Butler, Coastal Oil Co., 

Long Beach, Cal. 

M. B. Chittick, Pure Oil Co., 

Chicago. 

W. C. Kinsolving, Sun Oil Co., 

Philadelphia. 

James E. McNary, Standard Oil 

Co. of New Jersey, New York. 
W. B. Plummer, Standard Oil 

Co. (Indiana) Chicago. 

Rex Smith, Skelly Oil Co., Tul- 


sa. 

S. S. Smith, Shell Oil Co., Inc., 
New York. 

John Mettenheimer, Humble 
Oil &-. Refining Co., Houston. 














organizing reserve petroleum units, 
it is providing for petroleum special- 
ists in the naval-reserve program and 
will coordinate the activities in this 
respect of all Navy bureaus and 
agencies. A naval-reserve office has 
been established as a part of the 
Army-Navy Petroleum Board, with a 
special naval reserve officer in charge. 
The replies received from the A-NPB 
questionnaire sent to all ex-service 
men with the oil companies have 
been screened to select those indicat- 
ing a preference for naval service in 
any reserve organization. As a re- 
sult of a second questionnaire sent 
these names, the Navy now has a 
usable list of petroleum officers with 
petroleum experience which contains 
about 2000 names. This is believed 
more than ample to meet estimated 
mobilization requirements, Capt. 
Ralph E. Wilson, of the A-NPB, told 
the API group session. Numerous ex- 
enlisted men have also responded and 
a record is kept of them, he said. 


Many petroleum officers with tank- 
er experience have joined the organ- 
ized units of the Naval Transport 
Service. Progress is also being made 
in establishing voluntary petroleum 
reserve units in several naval dis- 
tricts, said Capt. Wilson, specifically 
Chicago, Midland, Texas, and the 
New Orleans area. 


Under another proposed Navy pro- 
gram, a maximum of 10 young men 
a year would be commissioned. in the 
naval reserve and immediately called 
for 18 months’ active duty. After 
training these men would be used in 
inspection offices in the Middle East, 
the U. S. Gulf, area petroleum offices 
outside the continental U. S. and 
possibly some of the continental in- 
spection offices. Several oil companies 
have been asked to nominate suitable 
personnel for commissioning for this 
work. 

In addition to setting up Petro- 
leum Reserve Corps in its Industry 
Affiliation Program, special training 
in handling petroleum supplies will 
be given limited regular Army per- 
sonnel. Quoting Major-General T. B. 
Larkin, Quartermaster General, ‘It 
is essential to have a_ trained 
nucleus of regular Army officers who 
can speak the oil man’s language and 
oil men in the Reserve who can speak 
the Army language.” 

Training courses in petroleum logis- 
tics are being given at the Army Staff 
School, Fort Leavenworth, and also 
at the Quartermaster School at Camp 
Lee, Va. Training of picked officers 
at universities and in the oil in- 
dustry is being emphasized. To this 
end short petroleum indoctrination 
courses for both Army and Navy of- 
ficers are being arranged by some of 
the oil companies. Humble Oil & Re- 
fining Co., and Standard Oil Co. of 
California, have such courses. 
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Du Pont Metal Deactivator (N:N’- 
disalicylidene 1 :2-diaminopropane) 
combines with dissolved copper to 





form a stable chelate as shown here. 
ae Chelate is inactive and has no pro- 
op dfolelalm-pai-ramelame ler ve) alm 
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DUPONT METAL DEACTIVATOR... 


An unwelcome catalyst in fuels, copper is easily and eco- 
nomically controlled with Du Pont Metal Deactivator. 
Traces of dissolved copper picked up from brass con- 
denser tubes, pump parts, valves and fittings may be diffi- 
cult to detect by ordinary analytical methods. It may be 
present when least expected. Yet its effects in increased 
oxidation will be pronounced. When Du Pont Metal De- 
activator is added the results are immediately apparent 
and the determination of the deactivator response is easy. 
In every case, overcoming the catalytic effect of the 
copper is more economical with Du Pont Metal Deactiva- 
tor than an attempt at stabilization with antioxidants alone. 
Ask your Du Pont Petroleum Chemicals Representative 
about Du Pont Metal Deactivator, or write for specific 
information to E.1.duPont de Nemours & Company (Inc.), 


Petroleum Chemicals Division, Wilmington 98, Delaware. 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 














HERE’S AWM HEAT ECONOMY 
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ABSORBER LEAN Of RATIO CONTROL 
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REBOILER 











SoTTOM] PRODUCT 
2 REFLUX RATIO CONTROL 
USING OIRECT- CONNECTED FLOW METER 


with FOXBORO Automatic Flow-Ratio Controllers 


on the Job... 


BY CONTROLLING the flow of a liquid or gasin un- 
varying, continuous ratio to that of another, 
processes such as those illustrated can be streéam- 
lined to peak efficiency. Every change in the flow 
of the primary fluid is reflected by a proportional 
change in the secondary fluid flow, thereby main- 
taining a constant ratio between the two. The oper- 
ation is precise, instantaneous, and completely 
automatic. Liquid level, pressure, and other 
process variables may similarly be ratio-controlled. 
(Controllers are also available to ratio more than 
one secondary flow to a common primary flow.) 


FOXBORO 
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FLOW-RATIO CONTROLLER 
THE ONLY CONTROLLER WITH Feemudigwed CONSTRUCTION 


The Foxboro Flow-Ratio Controller offers unique 
advantages both in its measuring system and its 
M-40 control mechanism. Its combination of ac- 
curacy, sensitivity, and simplicity is unrivalled. 

The ratio mechanism has been specifically de- 
signed to maintain set ratios accurately through 
the whole range of the instrument. The desired 
tatio is easily obtained by turning a calibrated 
thumb wheel visible through the chart plate. The 
mechanism is a compact, ruggéd unit that fits into 
any Model 40 Controller. 

Write for detailed information. The Foxboro 
Company, 246 Neponset Avenue, Foxboro, 
Massachusetts, U.S. A. 
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Road Test Data Supports 
Greater Use of Light Ends 
In Winter Motor Fuels 


Road tests conducted by the Natural Gasoline Assn. of America on 16 


late-model passenger cars with fuels of various vapor pressures developed 


no tendency to vapor lock at atmospheric temperatures below 55° F., with 
fuels up to 15-lb. R.V.P. Pentane content of the fuels also had little effect 
or vapor locking tendency below 55° F. 


The test fuels were prepared by pressurizing two commercial base- 


fuels with normal butane to 26-lb. R.V.P.; the base fuel and corresponding 


pressurized fuel then were blended to obtain the desired vapor pressure. The 


unblended base fuels had the same R.V.P. but one was low in volatility and 


the other high. Test procedure followed was the CRC Method for Determin- 


ing Vapor Lock in Ground Vehicles. 


Data were plotted separately, showing relationship between R.V.P. and 


atmospheric temperature for high and low volatility fuels. Negligible tank 


losses were reported in going from 13-lb. to 15-lb. R.V.P. fuels. 


Economic 


considerations in a greater use of light ends in winter motor gasolines are 


_ presented. 


HE incorporation by refiners of 

additional “light ends” in their 
winter gasolines can secure for them 
a low-cost gain in the over-all volume 
of their product, and also an improve- 
ment in octane number and lead sus- 
ceptibility. Data supporting these 
conclusions were developed in the so- 
called ‘““Nowata Road Tests” conduct- 
ed in Oklahoma by the Natural Gaso- 
line Assn. of America. 


The joker is that maximum vapor 
pressure limit in federal and state 
specifications for winter motor fuel, 
at present 13 Ibs. by the Reid method 
of test, must be increased to 15 Ibs. 
before these important gains can be 
achieved. 


Conservation of the nation’s petro- 
leum resources also would be mate- 
rially advanced by incorporating into 
winter motor fuels greater volumes 
of refinery butanes and of natural gas- 
oline. The N.G.A.A., in reporting on 
its test work, estimates that 9,000,000 
bbls. more of butane annually could 
be used without exceeding vapor 
pressure tolerances at 55° F. of late 
model cars. By boosting the over-all 
volatility of winter motor fuels with 
30% more 12-lb. Reid vapor pressure 
natural gasoline, than now is being 
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used, the annual motor fuel supply 
could be augmented about 54,000,000 
bbls., it is brought out. The content 
of 12-lb. natural gasoline in winter 
motor gasoline could be made as high 
as 70% without the higher volatility 
of the fuel disturbing the operation of 
the engine, it is reported. 


Technical details of the N.G.A.A. 
test work were presented before the 
annual convention of this association 
in Dallas in April, also before the 
meeting of the Division of Refining of 
the American Petroleum Institute in 
St. Louis June 1-2. The economic sig- 
nificance of the conclusions that can 
be drawn from the tests has been 
overlooked, however. 


Purpose of the Tests 


The main purpose of the road tests 
was to determine the maximum per- 
missible vapor pressure of motor fuel 
in the winter months, when engine 
fuel systems are least critical in this 
respect and, indeed, additional vola- 
tility is desirable for easy starting. 
Another purpose was to confirm lim- 
ited data indicating that late model 
cars are more tolerant of vapor pres- 
sure—i. e., have less tendency to va- 


por lock—than models which had been 
used to gather data on which current 
vapor pressure specifications are 
based. Last but not least, it was 
desired through the tests, to deter- 
mine if present vapor pressure speci- 
fications are not unnecessarily restric- 
tive for cold weather operation of au- 
tomotive vehicles. 


It was learned that, at 55° F., the 
permissible maximum vapor pressure 
is about 15 psi. The pentane content 
of the fuel apparently had little effect 
on vapor locking tendency below that 
temperature, while at temperatures 
between 55° F. and 75° F. it played an 
increasingly important part. How- 
ever, further road tests may be desir- 
able to confirm the indication that an 
increase in pentane content might 
also be permissible, along with a 
higher vapor pressure than now is 
customary, in the period intermediate 
between summer and winter when 
temperatures range between 60 and 
85° F. in many territories. 


Run on Nowata Road 


The tests were run between Feb. 
18 and March 26, 1947, on what is 
known locally as “the Nowata road,” 
U.S. Highway 60, running almost due 
east and west between Bartlesville 
and Nowata, Okla. It is an unbroken 
21-mile stretch of concrete through 
relatively flat terrain, particularly 
good for road tests since it is not 
a heavily-traveled major traffic ar- 
tery. Distances traveled were not par- 
ticularly important. However, cars 
were operated in both directions over 
most of the road. Atmospheric tem- 
peratures during the period, as shown 
by test data, ranged between 29.5° 
and 75.0° F. Most of the tests were 
run at temperatures within the range 
of 35° to 65° F. 

Sixteen late-model passenger cars 
were used, some of which were secured 
from car rental agencies and others 
loaned by member companies of 
N.G.A.A. All were used as received, 
or were tuned up only to what would 
be considered good operating condi- 
tion. Make, model and year of the 
test cars is given in Table 1. Each 
car carried a driver and an observer. 
All crews were loaned by N.G.A.A. 
member companies, who also fur- 
nished laboratory tests on the fuels 
used. 

All but three cars were equipped 
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TABLE 1—Identification of Test Cars 


Test Car 


Number Make, Model and Year 


1 1942 De Soto DeLuxe—-2-Door Sedan 

(Fluid Drive) 

1946 Mercury 4-Door Sedan 

1946 Buick 4 Door Sedan (50 Series) 

1942 Oldsmobile 4 Door Sedan (Hy- 

dromatic) 

1942 Pontiac 2 Door Sedan 

1946 Dodge 2 Door Sedan (Fluid 

Drive) 

1946 Chevrolet 2 Door Sedan 

1946 Ford 2 Door Sedan (6 Cyl.) 

1946 Plymouth 4 Door Sedan 

1946 Plymouth Business Coupe 

1946 Pontiac 2 Door Sedan (6 Cyl.) 

1939 Pontiac 4 Door Sedan 

1946 Ford 2 Door Sedan (V-8) 

14 1946 Chevrolet 2 Door Sedan 

15 1946 De Soto Custom 4 Door Sedan 
(Fluid Drive) 

16 1947 Studebaker Champion 2 Door 
Sedan 
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with thermocouples for measuring 
temperatures at various points about 
engine and fuel tank. A special ar- 
rangement was placed in the fuel 
tanks of all cars to assure “homo- 
genizing” of contents when a change 
in blend was desired. Thermocouples 
were installed in 10 cars at the follow- 
ing points: Fuel tank, fuel pump in- 
let and outlet, carburetor bowl, car- 
buretor air, crankcase oil and coolant 
outlet. In addition, one car was fitted 
with thermocouples at all points ex- 
cept the fuel pump inlet and two only 
at the fuel pump outlet, carburetor 
bowl and crankcase. Fig. 1 shows the 
thermocouple installation in a Pontiac 
and Fig. 2 shows the pyrometer used 
by the observer. 


Thermocouples were attached by 
“tees” or soldered to the line and in- 
sulated from the air with asbestos 
ribbon. In one case fuel tank tem- 
peratures were determined by insert- 
ing the instrument through the tank 
filler cap. The crankcase oil thermo- 
couple was inserted through the hole 
normally occupied by the dipstick; 
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Fig. 1—Test car engine fitted with thermocouples for taking 
fuel system temperatures. They were inserted in carburetor 
air-horn, carburetor fuel bowl, fuel pump inlet and outlet 
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TABLE 2—Characteristics of Fuels Used in Blending Fuels for Nowata Road -Tests 


PHYSICAL 
Reid Vapor Pressure, pounds...........-++++. 
Ge, Me cee cecnsesceseeecvececesocecese 
ASTM Distillation (760 mm) 
Initial Bolling Point, FB. ....ccsccccccccces 
10% Evaporated Temp., F..........+e0e. 
20% Evaporated Temp., F..........2es06 
30% Evaporated Temp., F...........+++. 
40% Evaporated Temp., F.........e+s00- 
50% Evaporated Temp., F...........++e-. 
60% Evaporated Temp., F..........eseee. 
70% Evaporated Temp., F...........+00. 
80% Evaporated Temp., F...........++e+- 
90% Evaporated Temp., F..........+-0. 
PE Bs ooo cess cose resenessvececeves 


PE TD cen vescecceencidesescecsesese 
DE TE. ckecbet sees oeeeecne rece eweses 
BE FT cesccsccecrccececccesccocsscavece 
% Evaporated @ 212 F.........-cceececees 


INSPECTION 
High Volatility Low Volatility 
Fuel Pair Fuel Pair . 
Normal Normal 
Base Butanized Base Butanized 
Fuel Fuel Fuel Fuel 
13.35 26.85 13.55 27.15 
73.4 83.7 65.6 76.9 
81 56 82 60 
101 59 103 aon 
110 68 130 60 
119 73 169 74 
131 83 207 95 
146 94 237 137 
171 116 257 210 
210 148 278 244 
254 202 308 277 
303 271 346 322 
386 374 405 397 
97.0 91.0 95.0 79.0 
1.0 1.0 1.0 1.0 
2.0 8.0 4.0 20.0 
70.2 81.5 41.5 60.5 


CHEMICAL COMPOSITION 


“EE MPPCRTTTUTITETICR TEE ee 
Bette Wile BD ccrccscctercens severed anctedcnes 
Pe OO enckcnnrsuntes cose akensetneceeees 


N-Cg, VO]. % .neccccrccccceccesccsccccsevcecs 
Ce, SHR. BD ccenscccsncccnrcvesnescoscneeseese 
C, and heavier, Vol. % .....eeseeecececeeeees 


High Volatility Low Volatility 


Fuel Pair Fuel Pair 
Normal Normal 

Base Butanized Base Butanized 
Fuel Base Fuel Fuel Base Fuel 

0.0 0.9 0.0 0.0 

8.2 38. 14.0 40.1 

8.0 4.4 3.3 1.8 
31.6 21.7 9.8 7.1 
15.1 10.0 9.2 6.2 
37.1 24.8 63.7 44.8 





that for the carburetor air was insert- 
ed into the air horn through a hole 
in the air cleaner. 


A “diffuser” was inserted in the 
fuel tank, replacing the drain plug. 
This consisted of a perforated brass 
tube, welded to a tee connection and 
threaded suitably for the tank drain 
opening. One leg of the tee was used 
for thermocouple installation and the 
other connected to the line used for 
adding fuel to the tank or withdraw- 
ing samples. The diffuser served pri- 
marily for dispersing added fuel in 
the tank. In cars where no thermo- 
couples were installed, the diffuser 
was the only change made in the fuel 
system. 

The base fuels used in the tests 
were each 13-lb. Reid vapor pressure 





and high and low volatility respec- 
tively. The 26-lb. R.V.P. fuels were 
made by pressurizing the base fuel 
with normal butane. Characteristics 
of the fuels are given in Table 2. 


The base fuels and corresponding 
26-lb. fuels made from them were 
blended in the automobile fuel tanks 
to produce a fuel with the vapor 
pressure desired. In effect this was 
the equivalent of using the base fuel 
in the tank and adding butane until 
the desired vapor pressure was ob- 
tained. Primary reason for not ac- 
tually doing this was safety—to 
avoid the hazard of carrying liquid 
butane in the cars. 

High and low volatility fuels were 
used to permit evaluation of the two 
attributes of volatility—the “inten- 


—_- = 
— 

~— 
~~ = 
—_ ~ 
—~ 
— 
~~ 
~~ 
nm 
— ~~ 
— 


Fig. 2—Observer’s station in test car. Multipoint indicating. 
pyrometer permitted temperature readings at all points dur- 
ing test. Beside it is a small aneroid barometer. 
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A conservative statement—that! Actually, as 
an adsorbent for the finish refining of petro- 
leum waxes, Porocel is in a class by itself. 
Let’s add up the score from three angles: yield, 
quality of yield, operating cost. 


Production of wax to high grade finished 
specifications is two to four times as great with 
Porocel as with other adsorbents. With semi- 
refined waxes as the charging stocks, yields of 
80 to 100 barrels of decolorized wax per ton 
of Porocel are common-place. With fully re- 
fined waxes, yields of 250 barrels per ton are 
frequently attained. 


With remarkable selectivity, Porocel removes 
completely the last traces of undesirable odors 
and tastes—entraps impurities that most other 
commercial adsorbents will not touch—brings 
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to marketable standards certain waxes here- 


tofore considered unrefinable. And, its com- 
plete degree of finishing assures highly 
stable products. 


Porocel has a long service life. Use it— 
regenerate it—re-use it—a time-after-time cycle 
at sustained high-level efficiency. 


The total score? Finish refining at a cost 
ranging from only 9 to 15 cents per barrel— 
a good fourteen-word reason why most petro- 
leum waxes are Porocel-treated. 


Is some joint planning in order for your wax 
program? It may put you barrels—and dollars 
—ahead. Attapulgus Clay Company (Exclusive 
Sales Agent) Dept. D, 210 West Washington 
Square, Philadelphia 5, Pa. 
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WHEN YOU CHOOSE PARAMINS to improve 
your products ... you get the positive backing of 
additives that have been searched out, developed, 
tested and proved at the largest and most complete 
petroleum laboratories in the United States .. . 


This man is working for you: 
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. -- Shown here making a pilot-plant run on a Paramin Product. 


The result is improved quality, improved salability for 


your products—WHEN YOU CHOOSE PARAMINS! 


™ PARAM | N 5 oh good motor oils and fuels better! 


ADDITIVES WITH A BACKGROUND PARAMIN ADDITIVES ARE KNOWN BY THE BRANDS: 


PARATONE —for improved viscosity index. 
PARAFLOW —for lower stable pour. 

PARATAC —for tacky oils and greases. 

PARAPOID —for E.P. gear oils. 

PARANOX —for inhibiting corrosion and oxidation. 
PARASHEEN —for better appearance. 

PARADYNE —for improved gasoline. 


ENJAY COMPANY, INC. Trade Mark 


15 WEST 51st STREET, NEW YORK 19, NEW YORK ° AGENTS AND DISTRIBUTORS THROUGHOUT THE WORLD 











Copyright 1948, Enjay Company, Inc. 
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Fig. 3—Method of sampling the test fuels. Fuel was transferred from the pres- 

surized fuel containers in the trunk compartment to the vehicle fuel tank by air 

pressure from a tire pump. The photo also shows the type of road, and terrain 
where the tests were conducted 


sive’ and “extensive” factors. ‘“In- 
tensive volatility” is expressed by 
Reid vapor pressure. “Extensive vola- 
tility” is defined as the readiness 
with which a substance vaporizes at 
a given temperature and ordinarily 
is expressed by the percentage dis- 
tilled at, say 158° F. or 212° F. In 
other words, it is quite possible to 
have two fuels of the same vapor 
pressure, one of which will be nearly 
all distilled over at 200° F. while the 
other will have practically all of its 
constituents boiling above 210° F. 
Reid vapor pressure does not com- 
pletely measure the volatility of a 
fuel and neither does the percentage 
distilled at a given temperature but 
together they do. The two terms 
often are erroneously considered syn- 
onymous. As used here, “volatility” 
is considered as expressing the rela- 
tive pentane content, i.e., extensive 
volatility, and not vapor pressure. 


Test Procedures Followed 


Procedure followed in the tests cor- 
responds to CRC designation F-7- 
1043,(3) as well as such equipment 
as fuel containers, sampling and the 
like. Fig. 3 shows the rear of one of 
the test cars during sampling. The 
13-lb. base fuel was placed in the 


vehicle tank, while the 26-Ib. corre- 


sponding fuel was carried in the 5- 
gal. containers shown in the trunk 
compartment. Transfer of fuel to the 
vehicle tank was by displacement 
with air from an automobile tire pump. 

Sampling procedure involved at- 
taching a neoprene hose from the fuel 
tank tee to the bottom of the one- 
quart sample container. The bottle 
was immersed in flake ice during 
sampling, tightly capped and kept in 
ice until laboratory inspection tests 
were completed. 

Road procedure in the test pro- 
gram consisted of six steps: 

(1) A motor temperature stabili- 
zation run of 20 to 30 miles at 50- 
55 mph. 

(2) A soak with the igniton off or 
a combination of an idle and a soak 
for sufficient time (varied with the 
cars) to give maximum fuel system 
temperature rise. 

(3) Motor started and car acceler- 
ated at full throttle in high gear 
from 10 to 60 mph. (Vapor lock was 
evidenced by cutting-out or surging 
of car motor-incipient lock.) 

(4) Car stopped and fuel tank con- 
tents sampled. 

(5) If vapor lock not observed in 
(3), enough high vapor pressure fuel 
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added to increase car fuel vapor pres- 
sure about 1 lb. R.V.P. 


(6) A five-mile temperature sta- 
bilization run made and steps (1) 
through (4) repeated. (Only fuel 
samples retained were those just pre- 
ceding and during observance of 
lock.) 

“Soaking”, as mentioned above, 
means allowing the car to remain 
Stationary after it has been thor- 
oughly warmed up, until the fuel sys- 
tem has attained the maximum tem- 
perature possible under the existing 
operating conditions. This provides 
the optimum conditions for develop- 
ment of vapor lock, if it is going to 
occur, and is analogous to stopping 
the’ usual automobile after a long, 
high-speed run, then proceeding with 
the journey after a short delay. 

A reverse procedure also was used 
to double check the observations, 
starting with a fuel exhibiting va- 
por lock and reducing the R.V.P. of 
the high vapor pressure fuel until the 
lock was eliminated. Each fuel was 
reported as “lock” or ‘no lock” and 
atmospheric temperature recorded. 
For most cars, fuel system tempera- 
tures at end of idle and soak period 
also were determined. 


Data Plotted on Curves 


Fig. 4 represents a composite curve 
obtained by visual inspection of data 
for all cars with the low volatile fuel, 
Fig. 5 for high volatile fuel. Two 
curves are shown in each plot, since 
it was found that in both cases two 
cars determined the lower of the two 
curves; the higher curve was deter- 
mined by the majority of cars tested. 
In addition, data for two other cars 
were entirely omitted because it was 
found they were unduly sensitive and 
the respective car manufacturers al- 
ready are taking remedial steps to 
reduce the abnormally high fuel sys- 
tem temperatures observed. 

It will be noted from the low curves 
in Figs. 4 and 5 that, with either 
fuel, an “intensive” volatility of 15- 
Ibs. Reid will not result in incipient 
vapor lock—which would not be noted 
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Fig. 4—Plot of vapor lock data for all cars with low volatile 
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Fig. 5—Reid vapor pressure vs. atmospheric pressure for 
all cars, high volatile fuel 
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by the average motorist as objection- 
able—below 55° F. The actual figures 
are 14.9 for the high volatile and 15.1 
for the low volatile, respectively. At 
35° F. these values become about 
20.6 and 20.7, respectively. For the 
majority of cars the figures are 
higher. This indicates, it is reported, 
that “extensive” volatility—pentane 
content—plays a very minor role at 
temperatures below 55° F. 


The total butane and pentane com- 
position of the fuels vs. Reid vapor 
pressure is shown graphically in Fig. 
6. While n-pentane was used to ob- 
tain the volatility of the high vola- 
tile fuel and still maintain a reason- 
ably smooth ASTM distillation curve, 
this does not preclude the use of na- 
tural gasoline, straight-run, vapor re- 
covery or other volatilization agents 
for this purpose, the reports state. 
The 40% by volume of total pentane 
content in the high volatility fuel is 
equivalent to 70% of a material hav- 
ing about the same characteristics as 
a 12-lb. natural gasoline. 


Can Use Refinery Light Ends 


Any refinery light ends having 
similar characteristics could be sub- 
stituted with equally good results. 
Intensive volatility—-vapor pressure 
—can be produced by refinery or na- 
tural butanes or other high vapor 
pressure material. 


The Natural Gasoline Assn. inves- ‘ 


tigators followed goood practice and 
did considerable work in securing and 
interpreting data on temperature con- 
ditons in the states throughout an 
“average” year, from Weather Bu- 
reau data for the period 1916-1935. 
Due consideration also was given to 
the effect of altitude in arriving at 
the extent of permissible vapor pres- 
sure in mountainous areas. 

From American Petroleum Insti- 
tute Statistical Bulletins and weather 
data a table was constructed show- 
ing gasoline consumption in 1946 by 
states during months when average 
daily maximum temperature was 55° 
F. or lower. The total consumption 
-—presumably of 13-lb. R.V.P. mate- 
rial—was 180,927,030 bbls. To in- 
crease the vapor pressure 2-lbs. Reid 
would require approximately 5% 
more butane, or 0.2 bbl. n-butane per 
bbl. of 13-lb. gasoline; this amounts 
to 9,000,000 bbls. If, as surveys indi- 
cate, the actual vapor pressure av- 
erages 11 to 12 R.V.P., the figure 
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Fig. 6—Relationship between Reid vapor pressure and butane-pentane content of 
high and low volatile test fuels 


would probably be nearer 13,000,000 
bbls. to bring the vapor pressure to 
the 15-Ib. R.V.P. believed permissible 
before operating difficulties would be 
encountered. 

In terms of octane number, in- 
creasing the n-butane content 5% 
will mean an increase of 1.5 numbers 
at a level of 76 ASTM with 2 cc lead 
per gallon. The refiner may take ad- 
vantage of this in several ways, as 
shown in the following examples. 
They are based on the assumption 
he has a given volume of 76 oct. 
(ASTM) motor fuel, meeting all cus- 
tomary specifications and having a 
vapor pressure of 13 lbs. R.V.P. 

First, he can add 5% by volume of 
butane to his original motor fuel. He 
now has a 15-lb. R.V.P. material, 5% 
greater in volume than before, and 
with an octane rating of 77.5 ASTM. 

Second, he could do as in the first 
example except that he would use 
only enough lead to maintain the 
original octane rating of 76. He still 
would have 5% more gasoline than 
before. 

A third possibility would be to use 
the same amount of lead as in the 
first example and produce a 76 oct. 
product, but reduce the processing of 
his straight-run and naphthas (less 
use of such procedures as reforming 
and the like). Thereby he could 
eliminate at least a portion of his 
former production losses in the form 
of “dry” gases to plant fuel and the 
added butane would compensate for 





TABLE 3—Weathering Losses in Fuel Tanks, High and Low Volatile Test Fuels 


After 50 Miles Driving at 50-60 Miles Per Hour* 





Decrease in R.V.P. 





——Volume Per Cent Loss—— 


High Volat. Low Volat. High Volat. Low Volat. 
RVP Fuel Fuel Fuel Fuel 
13.0 0.34 0.37 1.62 1.08 
15.0 0.41 0.53 1.88 1.54 
17.0 0.48 0.68 2.05 1.99 
20.0 0.57 0.92 2.38 2.78 





fuels. 


- 


* Average atmospheric temperature 45 and 55° F, respectively, for the high and low volatility 
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the reduced clear octane number of 
the base fuel. 

A fourth possibility also appears, 
but its practicality from an economic 
standpoint may be debatable. This is 
to reduce his production of gasoline 
base stocks in direct proportion to 
the amount of butane required to 
bring the final product to 15-lb. R.V.P. 
In this manner he would produce no 
more gallons of final gasoline product 
than he did before, but he would not 
have processed as much crude into 
gasoline; neither would he use as 
much lead as formerly. The volume 
discrepancy would have been made 
up by the use of butane. 


Correcting the volume figures for 
the quantity of butane “ruled out” 
through necessity for altitude correc- 
tions in some states (1.5 times the 
mean altitude divided by 1000, mul- 
tiplying the quotient by 0.5 to deter- 
mine reduction in vapor pressure) 
amounts to 481,820 bbls. However, 
this is small compared to the over- 
all volume involved, roughly 5.4% of 
the 9,000,000 bbl. figure “uncorrect- 
ed.” 

Addition of butanes will not alter 
the “extensive volatility” of winter 
gasoline to the extent shown possible 
by the incorporation of pentane into 
the blends, to the extent of 40 vol. % 
of the high volatility 13-lb. R.V-P. 
fuel. While it is not likely, the re- 
ports state, that an “extreme fuel” 
such as this will be marketed in the 
near future, it does give a measure 
of the extent to which this factor 
might be exploited without encoun- 
tering vapor lock troubles with the 
finished fuels. 

If the extensive volatility of motor 
fuel were increased by the addition of 
natural gasoline to 70% of the 1946 
motor fuel consumption values, the 
total volume of 12-lb. natural gaso- 
line involved would be about 90,000,- 
000 bbls. If only 50%, the volume 
would be about 54,000,000 bbls. 
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Compare strengths! Compare prices! 


(The prices below, given as an example, are 
for carload mill shipments of 4-inch Alcoa 
Extruded Standard Pipe with plain ends.) 


Typical Typical Price* 
Alcoa Tensile Yield per 100 
Alloy = Strength Strength Feet 
63S-T5 30,000 p.s.i. 25,000 p.s.i. $ 98.82 
61S-T6 45,000 p.s.i. 40,000 p.s.i. $115.60 


*Sub/ject to change without notice. 
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Highly resistant 
to sour crude! 


Alcoa Aluminum Pipe may provide a quick 
answer for your pipe needs—in the field, around 
the refinery, and in bulk plants. With all its 
advantages, it is economical. 

It is strong, yet light—easy to handle and 
install. Suitable for threaded or welded joints 
and fittings. Available in all standard and extra 
heavy sizes up to 12 inches, with plain, threaded, 
beveled, or grooved ends. 

Shipments made from Alcoa plants in Lafay- 
ette, Ind., New Kensington, Pa., or Los Angeles; 
or from distributors and jobbers in principal cities. 

Call the nearest of Alcoa’s 54 sales offices for 
further information or write ALUMINUM COMPANY 
or AMERICA, 1486 Gulf Bldg., Pittsburgh 19, Pa. 


ALUMINUM 


COMMERCIAL 








Order Now Use of Light Ends 


Determination of underground ani 
PRINCIPLES OF RE ACTOR DESIGN air temperatures for the winte* 
months at various depths and locali- 

° ° F ties was considered in connection 
turers’ recommendations to ascertain 
if dicpensing difficulties might arise 
This series gives an extensive report on the results of with a 15-Ib. gasoline. It was founc 
that a 2-lb. increase in vapor pres- 

a government-sponsored research program, the purpese sure would present no particular dif- 
of which was to secure data that could be used in engi- ficulties. One report(2) states that 


° “in most cases the effective vapo1 
neering plants for the manufacture of the new type petro- ceneane of & oe. 2 one 
leum products—aromatics for aviation gasoline, toluene, | winter handling and storage tempera- 


tures will be less than that of a con- 
butane-butene for synthetic rubber, and others. ventional summer handling and stor- 


: . ° age temperatures.” 
Researches were carried out under the direction of The N.G.A.A. tést project also 
ical Engineerin at studied the possibility of increased 
Dr. K. M. Watson. Professor ct Chemic ¥. g weathering losses with a 15-lb. gaso- 
the University of Wisconsin, and his associates. line in automobile fuel tanks. Losses 
yy r P were determined with fuels of vari- 
Covering the basic principles for the design, engineer- ous vapor pressures at an atmos- 
ing and operation of reactor equipment for some of the angen cat yd yon + le 
new refining processes, the series of articles are briefly sampling, ariving over the same 
° a course at -60 mph. and sampling 
outlined as follows: the tanks at 25 and 50-mile intervals. 
These data are tabulated in Table 3. 
Pyrolytic Dealkylation & Concentration of Aromatics The table shows a tank loss of 0.26 
and 0.46 vol. % respectively, for the 
. : . cracking of xylene. toluene and high and low volatility fuels in going 
Describes in detail the pgs : from 13 to 15 lb. RV.P. Total tank 
an aromatic hydroformed naphtha at atmospheric pressure 2 
: - P ° loss at 15-lb. R.V.P. of 1.88 vol. % and 
in the presence of steam. ... A method of kinetic analysis ios Ve. & tee tw Gee Gee ce 
is developed; integration of basic rate equations for complex pares favorably with the average loss 
systems demonstrated and their application to general prob- 


7 of 1.53 vol. % observed with 9-lb. 
lems of reactor design discussed. R.V.P. fuels in the range 79-98° F. ob- 


served in the Pawhuska Road Tests 
Pyr of 1937, the report states, adding the 
yrolysis of Propane distance involved in the latter tests 
Data from the literature for the pyrolysis of propane and was only 80 miles. ' 
. a Total cost of the Natural Gasoline 
its products are analyzed and rate equations developed for Assn. investigation was $7500, large- 
ten reactions which contribute significantly in determining 


ented ¢ ¢ - ; ly for fuel containers and the fuels. 
the rate and product distribution in this operation. Thermocouples, indicating pyrom- 


eters, laboratory work and technical 
Dehydrogenation of Normal Butane ERpOay Wels Cees ay 
ber companies. Most of the fuels 
Description of a small pilot plant, designed and built proat ysecreeael elite Dome. 
for the engineering analysis of catalytic processes. Oper- ie Ge Mee & Gels ees oo 
ability of the equipment was demonstrated by a short study quired to conduct the tests. 
of the dehydrogenation of butane over a chromia-alumina At the present time the Associa- 
catalyst. tion’s technical committee is contem- 
plating additional road tests which 
will evaluate pressure carburetors for 
Toluene from Benzene plus Xylenes highly volatile fuels, including butane 
° ° . ° ° and propane. They al includ 
Detailed explanation of a laboratory-scale investigation pon iocdetiontien »* poronn y depentie 
that was made of the production of toluene by methyl-group with respect to olefinic vs. paraffinic 
transfer and disproportionation in an equimolal mixture of 


C fuels. As yet no definite date has 
benzene and xylenes over a silica-alumina cracking catalyst. been set for any of this work and 


plans are incomplete. 
The booklet contains 40 well illustrated pages, is 77/s reir. 


a (1.) N.G.A.A. Technical Committee Report 
x 11'/ in size and is durably bound . . . Price $1.00 each a ee ee 


Tests’’, presented before Natural Gasoline 
(Ohio purchasers add 3% sales tax) Assn. of America 26th Annual Convention, 
Dallas, April 23, 1947. 


" (2.) N.G.A.A. Technical Committee Report 
To order your copies, address: K. C. Bottenberg) ‘The Nowata Road 


Tests and Their Economic Significance,’’ 


presented before A.P.I. Division of Refin- 
PETROLEUM PROCESSING | 20°22 % 
(3.) ‘‘F-7-1043 Test for Determination of 


‘ r Vapor Lock in Ground Vehicles,’’ CRC 
1213 West Third Street Cleveland 13, Ohio Handbook, p. 192 (1944). 
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AT KATY, TEXAS 


THROUGH 


NORDSTROM VALVES 
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500,000,000 FEET OF GAS DAILY PROCESSED, WITH 80% GAS CONSERVATION 


HERE is rea/ conservation! At Katy, 
30 miles west of Houston, 35 separate 
companies joined in the construction 
of a cycling plant to utilize most com- 
pletely the latent energy of natural gas. 
The plant is operated by Humble Oil 
& Refining Co. for these companies. 
Gas from 31 wells, a half billion cubic 


feet per day, is processed, from which 
approximately 15,000 barrels of pe- 
troleum products, principally gasoline, 
are removed. Then, more than 80% of 


the gas, stripped of its recoverable 
hydrocarbons, is pumped back into the 
ground for future use. 

Recycling on this gigantic scale re- 
quires high-pressure valves that must 
not and cannot fail. Manifolds, pump 
lines, cooling towers, scrubbers, ab- 


sorption units, inlet and outlet lines 


and pr 


project are all controlled and protected 
with Nordstrom lubricated valves. 
Nearly every modern cycling plant 





constructed during the past decade is 
likewise equipped with Nordstrom 
valves. Nordstrom dependability adds 
insurance of trouble-free valve service 
and a high safety factor that only a 


future u 
ycling plant 





SOME ENGINEERS assume that 
Nordstrom valves are only to be 
used where ordinary valves fail. 


Asa matter of fact, more Nordstroms 
are being installed on the ‘‘easy” 
lines than ever before because the 
economy factor enters the picture. 


It costs money to replace a valve. A 
shut-down line costs money. Labor 
is sky-high. Therefore, a valve that 
will give longer service is money 
saved. 


It is surprising to note that many 
sizes of Nordstrom valves 
are Competitive in price to 
the ordinary type—but even 
if they cost more, savings 
are earned that repay the 
difference. 


Let’s consider a few cases: 


If you have a valve opera- 
tion that requires frequent 
shut-offs, figure the amount 
of time required to turn an 
ordinary valve. Then com- 
pare with thesimplequarter- 
turn of a Nordstrom. Time 
saved is money earned. 


There’s a group of four Nordstrom 
valves operating gasometers that 
are actuated every second, and have 
been in service over 20 years, with 
a record of over 600,000,000 oper- 
ations. These valves repaid their cost 
in a few weeks. 


One prominent oil company was 
using three 4’’ ordinary brass cocks 
on sludge acid draw-off. The valves 


A 






“How can Nordstrom Valves 
Save money for my plant? "sss an inquiring Engineer 


only lasted 90 days and they cost 
$90.00 each. Eventually they in- 
stalled three Nordstroms as replace- 
ments, costing $212.00 each. At last 



















HYPRESEAL—GEAR OPERATED 


The Hypreseal valve, made in sizes from Y2"" 
to 24"', is universally accepted as the most 
dependable flow line control for high pressures. 
The valve illustrated has flanged ends with 
raised face. It is made in the smaller sizes 
for wrench operation and with screwed ends. 


LUBRICATED 


NORDSTROM VALVE DIVISION-mockwett Manufacturing Company 


LARGEST MANUFACTURERS 


WORLD'S 









400 North Lexington Ave. 





OF 
Office: 





Main 


Atlanta © Boston « Chicago * Houston « Kansas City « Los Angeles « New York « Pittsburgh ¢ SanFrancisco « Seattle ¢ Tulsa 


Export: Rockwell International Corporation OL Empi 


LUBRICATED 


Pittsburgh 8, Pennsylvania 








report, these valves had given 32 
times the service life of the prede- 
cessor valves, at a saving of $8640. 





Then there’s the application of Nord- 
strom Merchrome coated valves on 
drilling mud lines. Sure, they cost 
more BUT they invariably give 
many times more life. 


And we can cite the installation of 
Nordstrom valves on digestors in 
paper mills, and on hydrofluoric acid 
in alkylation plants, and on lines in 
chemical plants handling chlorine, 
dilute sulphuric acid and other cor- 
rosive liquids where no other type 
of valve will stand up to compare 
with Nordstroms. 


Take, for example, valves 
on cross-country pipelines 
“miles from nowhere.” They 
mightnotbe opened orclosed 
for months, but when they do 
need to be operated, then is 
when a lubricated valve with 
“Sealdport”’ lubrication is ex- 
tra insurance of operability. 


All of which adds up to this 
conclusion—the price of a valve 
is the least consideration. What : 
will it save you, the operator, ' 
over a period of years? 


It is an established fact that Nord- 
strom valves outwear, outperform, ; 
outlive ordinary valves. They cost 
the least in service rendered. 


So if you want your operations to 
function most economically, install 
Nordstroms on every line. 
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Sealdport Libucalion 
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INCREASING PROFITS 





Economic Studies Are Useful Tools 
For Profits in Small Refineries 


By MELVIN H. GERTZ 
Consulting Engineer 


Economic studies are practicable for small refining plants as well as 


for large plants in the determination of most favorable current operating 


conditions. 


Required data for such surveys is available from daily run- 


sheets, current market values of crude and products, and operating cost 


figures which can be supplied by the regular clerical staff. 


A hypothetical example of a fuel oil study is given, based on opera- 


tions of a 1000 b/d topping and thermal cracking plant, to show that maxi- 


mum production is not synonymous with maximum profits. 


It is shown that 


optimum operating conditions call for altering the gravity of the fuel oil 


produced, and consequently its volume, with changes in the market value 


of the product. 


POPULAR misconception in the 

petroleum refining industry is to 
the effect that economic analyses and 
cost studies are luxuries to be en- 
joyed only by the large companies. 
As a result, the small refiner gen- 
erally has neglected this important 
phase of his operations and his prof- 
its have suffered accordingly. This 
failure to realize the value of cost 
studies has stemmed primarily from 
a lack of understanding of some of 
the basic principles of cost analysis. 
All refiners are fundamentally profit 
conscious and are particularly sensi- 
tive 'to fluctuations in the total prof- 
its from their operations. However, 
few of them are aware of the import- 
ance of establishing some method of 
cost distribution in the various phases 
of their processing activities. In many 
instances the effects of unprofitable 
procedures are obscured by the total 
profits resulting from the over-all re- 
finery operations. 


Don’t Need Elaborate Cost System 


In discussing economic studies, the 
small refiner is prone to assume that 
an elaborate system of cost account- 
ing is required to distribute properly 
the costs of operation. In a large re- 
fining operation such a cost system 
is @ prime necessity since depart- 
mental costs are put to use daily in 
many of the routine calculations. For 
the small refiner, however, establish- 
ing such a specialized system is rare- 
ly warranted. Nevertheless, it is im- 
portant that the small operator be 
acquainted with the basic data needed 
for cost studies so that these prin- 
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ciples can be applied when required. 

In most cases a large part of the 
information is available from daily 
refinery run-sheets. Many other sig- 
nificant factors, such as intermediate 
product yields, unit operating costs, 
and the like, which are not presently 
tabulated, could be obtained with lit- 
tle additional burden on the part of 
the clerical staff. Some assumptions 
may be required to prepare a de- 
tailed cost break-down on all of the 
refining operations. This can be ac- 
complished on a firm basis if proper 
regard is given to the technical and 
economic factors involved in this 
type of evaluation. 


Even though the small refiner is 
not at present conscious of the need 
for economic studies in his normal 
operations, he should be awakened 
to the extreme importance of analy- 
sis in the rapidly changing markets 
of the present day. With the em- 
phasis on modernization forced by 
the steadily increasing octane num- 
ber requirements of motor gasoline, 
it becomes apparent that new proc- 
esses will have to be installed and 
many old ones revamped to enable 
each refiner to hold his place in the 
market. 

In the consideration of new proc- 
esses there is rarely any one proc- 
ess that can be readily selected as 
the most desirable for any particular 
operation. It is therefore necessary 
to carefully weigh the advantages of 
all the various competitive processes 
on economic scales which can show 
the ultimate profit which will ac- 
crue from each. By preparing such 


detailed economic studies the magni- 
tude of the effect of various factors 
such as initial capital investment, 
product yield and quality, etc., on 
the ultimate profits can be ascer- 
tained. Thus, many processes which 
on the basis of product quality alone 
seem far superior to their competi- 
tors, on closer examination show a 
much smaller return on the capital 
investment than some other competi- 
tive processes which may appear in- 
ferior on superficial inspection. 


Some refiners apparently proceed 
on the basis that modernization and 
improved product quality are in 
themselves sufficient justification for 
all process revisions. Such fallacious 
reasoning leads to the installation of 
equipment which advances them me- 
chanically but may seriously retard 
them economically. The attitude of 
these men is exemplified in the anec- 
dote concerning a well known engi 
neering professor who, while lectur- 
ing to his class, asked one of ‘the 
students, “Why are the steel com- 
panies in business?” Without a mo- 
ment’s hesitation the student replied, 
“To make steel, of course.” To this 
anticipated reply the professor re- 
torted, “Don’t be ridiculous. They’re 
in business to make money’”’. 


Is Maximum Production Best? 


This prime motive for all business 
ventures is frequently overlooked in 
the drive to achieve maximum utili- 
zation of manufacturing facilities; 
but maximum production and maxi- 
mum profits are by no means synony- 
mous. Today, as a result of the boom 
market for all petroleum products, 
most refiners are pushing their 
plants to their ultimate capacities to 
meet these unprecedented market de- 
mands. Their actions are based on 
the premise that, with the high prices 
which prevail on all products, maxi- 
mum production can only result in 
maximum profits. The fallacy in this 
argument can best be illustrated by 
the following economic survey: 


The case that has been set up for 
this example is purely hypothetical, 
but is based on actual operating data 
from several small refining organi- 
zations. A 1000 b/d refinery with 
topping and thermal cracking facili- 
ties has been selected arbitrarily for 
this study. Gasoline, naphtha, and 
kerosine are produced in the topping 
operation, and gas oils and reduced 
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Fig. 1—Optimum plant operating conditions for selected fuel oil prices 


crude are utilized in a conventional . 


Tube and Tank thermal crack'’ng 
unit running to ultimate yields of 
gasoline and fuel oil. This thermal 
cracking unit represents the primary 
limitation to increased crude charge 
rates to the refinery, and any changes 
in its operation are reflected in the 
over-all capacity of the refinery. 


Table 1 shows the percentage yield 
of all refinery products, resulting 
from operations conducted to produce 
fuel oils of varying gravity. These 
changes in gravity of the fuel oil are 
achieved both by changing the sever- 
ity of the cracking operation and by 
varying the extent of recovery of 
heavy gas oils from the fuel oil in 
the cracking unit evaporator. The 
production of high gravity fuel oil 
reduces the load on the cracking 
still and thereby permits increases 
in crude charge rate to the refinery, 
as shown in the table. 


Run Cracking Unit at Capacity 


The cracking unit capacity is main- 
tained at the maximum level by 
changing the crude charge rate in 
accordance with the changes in fuel 
oil gravity. As the severity of crack- 
ing is increased to produce lower 
gravity fuel oil, the yields of gasoline 
and gas increase and the yield of 
fuel oil decreases. The percentage 
yields of naphtha and kerosine pro- 
duced in the topping operation natur- 
ally are not influenced by _ the 
changes in operating conditions in the 
cracking unit. 

In this economic case, the produc- 
tion of a 12° API fuel oil is assumed 
to be the normal operation, and is, 
therefore, designated as the base 
case. The magnitude of the effect of 
a change in fuel oil gravity is shown 


12 


. 


as a negative or positive deviation 
froin the base operation, and the net 
change in earnings is also shown as 
an incremental deviation from this 
base. 


All yields shown in Table 1 are in 
liquid volume per cent, and ‘the gas 
is converted to vapor volume on tthe 
basis of an average molecular weight 
of 40 in determining its value as 
fuel. Refining losses are included with 
the gas yields and are not shown as 
separate items in the product dis- 
tribution. This will have little effect 
in these comparative balances since 
the losses should be about the same 
in each case. 


To simplify this illustration, no at- 


straight run and cracked gasolines as 
separate items; only the over-all re 
finery gasoline production is tabu- 
lated. This in turn precludes consid- 
eration of the effect of the changes 
in octane number, resulting from 
changes in the severity of the crack- 
ing operation and in the ratio oi 
cracked to straight-run gasoline in 
the composite pool. In a rigorous 
study this must be taken into account 
since it will determine the relative 
quantities of premium and regular 
grade gasolines produced, and there- 
by alter the economic balance. 


The changes in the daily crude 
charge rate and product volumes re- 
sulting from the changes in fuel oil 
gravity are given in Table 2. These 
figures show only the incremental de- 
viations from the normal production 
in the base case. A negative value 
in the crude charge rate indicates a 
reduction in the quantity of crude 
charged and a negative value for the 
products represents a loss in volume 
of production. 


Values Assigned Crude, Products 


The following values assigned to 
the crude and refinery products in 
this study are the average of cur- 
rent market prices in the Mid-Con- 
tinent area. 


$/bbl. 
Gasoline 4.00 
Naphtha 2.85 
Kerosine .. 3.25 
Fuel Oil .... 2.25 
Crude Oil .. 1.95 
Gas (as fuel) 6c/MCF 


In line with the omission of oc- 
tane number from consideration in 
this survey, a value, average between 
those for premium and_e regular 
grades, is assigned ito the gasoline 
in all cases. Gas is credited at 6c/mcf 
as refinery fuel. 
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Fig. 2—Optimum fuel oil gravities (from Fig. 1) versus corresponding fuel oil values 
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Economic Studies 























| as ° . ° e ene 
a TABLE 1—Refinery Charge Rates and Yields* At Various Fuel Oil Gravities 
bu- Fuel Oil Crude 
3 Gravity Charge Gasoline Naphtha . Kerosine Fuel Oil Gas 
sid- 2 API b/d % % % % % 
es 8 930 56.0 4.1 19.1 14.6 7.7 
om 10 975 54.7 4.1 19.1 16.6 7.0 
12 1000 53.2 4.1 19.1 18.6 6.5 
ok - 14 1020 51.4 4.1 19.1 20.9 6.0 
of 16 1035 49.0 4.1 19.1 23.8 5.5 
in *All yields are in liquid volume percent. 
pus 
int 
= TABLE 2—Incremental Changes In Crude Charge and Products From Base Case 
lar Fuel Oil Crude 
Gravity Charge Gasoline Naphtha Kerosine Fuel Oil Gas 
re- OAPI b/d b/d b/d b/d b/d mef/d 
8 —70 —10.8 —2.9 —13.4 —50.2 411.1 
10 —25 + 1.3 —1.0 ane —24.1 + 5.5 
de 12 0 0 0 0 0 0 
e- 14 +20 — %9 +0.8 4+ 3.8 427.2 a 
5il 16 435 —24.8 41.4 + 6.7 460.3 —13.6 
se 
le- 
on TABLE 3—Economic Balance for Production of 8° API Fuel Oil 
ue Debits 
a Item b/d $/b $/d 
Je Gasoline —10.8 4.00 — 43.20 
1e Naphtha — 2.9 2.85 — 8.27 
i Kerosine —13.4 3.25 — 43.55 
1e Fuel Oil —50.2 2.25 179 95 
—207.97 
Credits 
> ESS ERG Sa ne Te ee ee ee 411.1 MCF/D 0.06/MCF L 0.66 
eS a ee ae +70 1.95 +138 'O 
Bees Gennting Comes: on. oc cece caccéccices +70 0.15 ° + 10.50 
™ +14+.66 
. Net Credit — —$60.31/D 
- 
l- 
TABLE 4—Net Credit ($d) Over Base Case at Various Fuel Oil Prices 
Fuel Oil 
Gravity Value of Fuel Oil, $/bbl. 
OAPI 2.25 2.00 1.65 1.35 
8 60.31 —47.76 —30.19 —15.13 
10 -14.65 — 8.62 — 0.19 + 7.04 
12 0 0 0 0 
14 t. 2.65 — 4.15 —13.67 —21.83 
16 12.07 —27.15 —48.25 —66.34 
Note: Crude and other product prices remain constant 
a 
2 prices shown above are utilized in the 2; and it can be seen that as the 


economic balances as illustrated in 
Table 3. The example shown covers 
f the case for an 8° fuel oil and is typi- 
cal of the balances prepared in all 
cases. The debits in this case are the 
reduced volumes of gasoline, naph- 
tha, kerosine, and fuel oil and the 
credits are the increased volume of 
gas and the quantity of crude oil 
saved at the reduced refinery ca- 
pacity prevailing in this case. An ad- 
ditional credit is the operating cost 
of 15c/bbl. saved on this .marginal 
quantity of crude oil. 


Since the present value of the fuel 
oil is somewhat abnormal relative to 
the value of crude and other prod- 
ucts, the economic balances were re- 
calculated for the cases of fuel oil 
at $2.00, $1.65, and $1.35 per bbl. The 
values of crude oil and the other 
products were held constant in all 
cases. The results from these studies 
are tabulated in Table 4 and sum- 
marized graphically in Fig. 1. 





The maximum points on the curves 
in Fig. 1 represent the optimum op- 
erating condition for each particular 
fuel oil price. These optimum fuel 
oil gravities are replotted versus the 
corresponding fuel oil values in Fig. 
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value of fuel oil changes it is nec- 
essary to alter the fuel oil gravity 
accordingly to obtain the maximum 
profits from the refinery operations. 
Failure to adjust the operations to 
the optimum fuel oil gravity, in line 
with a change in the price of fuel 
oil, may result in losses of as much 
as $15,000 to $20,000 per year in a 
1090 b/d refinery. It should be noted 
there is no correlation between to- 
tal production and total profits, and 
any attempt to rely solely on pro- 


duction figures would give an erro- 
neous answer. 


From the foregoing it is seen that 
such economic studies can be of in- 
valuable assistance in realizing the 
maximum return from ref.ning op- 
erations. However, it is not only fluc- 
tuations in the value of fuel oil that 
affect the optimum fuel oil gravity; 
changes in the prices of any of the 
products or the crude oil also in- 
fluence this figure, and proper al- 
lowances should be made for these 
factors. The same type of survey can 
be used to advantage in establishing 
the optimum production of straight- 
run gasoline, naphtha, and kerosine 
in the topping operations. Since these 
products are to a certain extent in- 
terchangeable, the optimum cpera- 
ting conditions are dependent on the 
relative prices for these products pre- 
vailing at any particular time. 


Illustrates Type of Data Needed 


No attempt should be made to ap- 
ply this particular set of calculations 
to all refineries of this type, for the 
yields from each refinery must be. 
considered individually in setting up 
such balances. However, this serves 
to illustrate the type of data that 
is required in preparing economic 
studies. A complete material balance 
around the operation and the effects 
of the proposed changes on this bal- 
ance must be known before such 
studies can be undertaken. In addi- 
tion, such factors as octane number, 
lead requirements, fuel oil viscosities, 
and other factors relating to product 
quality, must be given due considera- 
tion in the course of the study. 


This coverage of the subject of 
economic studies has touched only 
a few of many phases involved; nev- 
ertheless, it is hoped that it will 
serve to reacquaint the small refiner 
with an old but neglected tool which 
can serve him to advantage in ana- 
lyzing the complexities of present 
day refinery operations. A s gnificant 
stride will have been made when the 
refiners accept economic studies as 
an integral factor in the d‘rection 
and planning of all refining opera- 
tions. 
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SCIP*IS USED) 
TO MAINTAIN 
CAPACITY FLOW 


for more than 50% of all barrel-miles 
of products pumped in U.S. pipe lines 











Prevents rust encrustations 


thats because: tec essreesion 


* Has no effect on products 
Costs are insignificant in 
comparison to the value of 
maintained capacity—and the 
| preservation of the line itself 











*SCIP—the Shell Corrosion Inhibitor Process for products pipe lines 


WRITE for your copy of “SCIP—the liquid Go- 
Devil.’’ Shell Development Company, Incorpo- 
rated, 50 West 50th Street, New York 20, N. Y. 


SHELL DEVELOPMENT COMPANY, INCORPORATED 
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LABORATORY PRACTICES 





Multiple Unit Bath for Oxidation 
Stability Tests for Gasoline 


By E. L. RUH, E. W. CROMEY and C. A. NEUSBAUM 


Standard Inspection Laboratory 


Standard Oil Development Co., Bayonne, N. J. 


HE Standard Method of Test for 

Oxidation Stability of Gasoline 
(ASTM D525-46) and the Tentative 
Method for Oxidation Stability of 
Aviation Gasoline (D873-46T) involve 
heating samples of gasoline under 
oxygen pressure in bombs immersed in 
a liquid bath held at a temperature 
of 212° F. The bombs are connected 
to pressure gauges which are usually 
of the recording type. 

When any considerable number of 
these tests must be made, the details 
of the accessory equipment have a 
marked effect on the efficiency of the 
work. The installation now in serv- 
ice in the authors’ laboratory per- 
mits making 10 simultaneous deter- 
minations and has been so satisfac- 
tory that a published description 
seemed desirable. The test apparatus 
is shown in Fig. 1. 


General Features 


The installation comprises a 212° 
F. bath for 10 bombs, a cold water 
bath for cooling the bombs, 5 double 
pen recording gauges, a rack for 
holding the bombs while not in serv- 
ice, and a receptacle for holding the 
bombs while tightening or dismantl- 
ing. All are. mounted in a bench pur- 
chased from a hardware store. 


Details of Construction 


As originally received, the bench 
consisted of an angle iron frame to 
which was attached a 12-gauge steel 
top, a bottom shelf, and back and 
side railings. (The bench also had 
a drawer fixed to the underside of 
the top but this was removed.) First, 
two rows of holes were cut in the top, 
each hole being approximately 3%4 in. 
in diameter, and each row running 
almost the full. length of the bench. 
The row to, the rear was spaced 
about 5% in. from the back of the 
bench, and the forward row 2% in. 
from the front. Under each row, a 
bath made of galvanized iron was 
suspended from the underside of the 
bench top. Each bath has along the 
top a flange approximately 1-in. 
wide, which is held firmly against the 


Fig. 1—Apparatus for making 10 si- 
multaneous oxidation stability tests for 
gasoline 


underside of the bench top by means 
of angle irons which extend the full 


length of the bath. 


Bolts which go through the bench 
top, flange, and angle irons are 
spaced at regular intervals. The bolt- 
heads were counter-sunk to provide an 
even surface. An extra hole was cut 
in the center of the forward row 
and fitted with a metal well. The 
top and side pieces of the bench were 
then covered with a sheet of 14- 
gauge monel metal, in which holes 
corresponding to the ones described 
above had been cut. (The use of a 
cover made of monel or other stain- 
less metal is desirable but not man- 
datory.) 


The extra hole in the center of 
the forward row was fixed with an 
octagonal adapter firmly attached to 
the bench top. This serves to hold 
the bomb tightly during the operation 
of charging, tightening, etc. Each 
other hole was then provided with a 
round adapter, the diameter of which 
was sufficient to admit the main 
portion of the bomb, but not the met- 
al plate attached to the valve stem 
of the bomb. Removable covers were 
provided for each hole. 

















The 212° F. bath along the rear 
measures some 68 in. long, 7% in. 
wide and 12%, in. deep. These di- 
mensions will satisfy the specified 
ratio of volume of water to number 
of bombs during the test. The 
source of heat is wet steam which 
is introduced by a perforated pipe 
running the full length of the bath. 
An overflow at the left end serves 
to remove any excess of steam or 
water while an intake pipe at the 
right end permits easy filling should 
the water level run low. 


The cold water bath is located in 
the front of the bench and measures 
some 68 in. long, 10 in. deep and 
5% in. wide. A steady flow of cold 
running water is assured by means 
of an intake pipe at the right end 
while at the left end there is an 
overflow which is connected directly 
to the waste pipe. 

A frame of angle iron, made in 
the local machine shop, was fixed to 
the rear of the bench. This frame 
extends approximately 3 ft. above 
the bench top and is used to support 
the recording gauges: In the rear 


is a wooden storage rack containing 
10 holes, each just large enough to 
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to other 


Their greater compactness . . . sturdiness ... ease of installation .. . 
low maintenance expense ... high salvage value... and their ex- 
clusive SCALE-SHEDDING feature which maintains rated heat trans- 
fer rates without requiring manual de-scaling of tubes .. . these 
features have made G-R Bentube Sections by far the most widely 
used atmospheric condensers and coolers for hydrocarbon vapors 
and petroleum derivatives ... more than 10,000 Bentube Sections in 
service. 


For complete description of these units, write for our Bulletin 1601. 


THE GRISCOM-RUSSELL CO. 
285 Madison Ave., New York 17, N. Y. 
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admit the round portion of the bomb. 
This rack happens to be mounted on 
the wall but could easily have been 
made integral with the bench. 

The top of each bomb is connected 
to a gauge with a 40-in. length of 
seamless flexible metal tubing. This 
is a special type of hose described as 
being % in. in internal diameter. 
Actually it is of a construction 
similar to that used for making bel- 
lows. The entire length of the hose 
is protected by 3 layers of woven 
wire braids, and, in addition, each 
end is protected against sharp bends 
by a 6-in. surrounding helix of met- 
allic ribbon. 

A standard % in. I. P. male con- 
nection is soldered to one end and an 
I. P. union to the other. The union 
is attached to the top of the bomb by 
means of a standard nipple which is 
screwed into the valve stem. The 
male connection is attached to the 
gauge by means of an adapter which 
contains a needle valve. None of 
these connections are loosened dur- 
ing the ordinary operation and all 
are, therefore, sealed with solder as 
protection against minute leaks. 


Operating Procedure 


Ten empty bombs are placed along 
the top of the bench between the rows 
of openings. Ten sample containers 
are then filled with the gasolines un- 
der test. A filled container is then 
placed in each bomb which is as- 
sembled and tightened by hand. Each 
bomb is put into the well in the 
bench-plate, tightened with the 
wrench, purged of air, charged with 
oxygen and returned to its place on 
the bench top. After all 10 bombs 
have been charged they are placed 
in the 212° F. bath, which has pre- 
viously been brought to temperature. 
At the end of the test the bombs are 
transferred to the cold bath and, as 
a safety precaution, left there for 45 
min. before opening. 


At the end of the test the bomb 
stem and hose are cleaned by first 
removing the rod from the stem. The 
rod is wiped with a clean cloth soaked 
in gum solvent and the inside of the 
stem is cleaned by rubbing with a 
small brush soaked in the solvent. 
The needle valve near the bottom of 
the gauge is opened and the flexible 
tube purged with a stream of oxygen. 

The source of oxygen is a cylinder 
of the gas (not shown in the picture) 
mounted on a small two-wheel hand 
truck of the type used in hospitals 
for moving oxygen cylinders. Carriers 
of this type are available through the 
regular commercial supply houses. 
With this carrier, the cylinder may 
be wheeled up to the assembly point, 
the bombs charged and the cylinder 
wheeled out of the way. The charg- 
ing line of the cylinder is equip- 
ped with a valve connection of the 
type used for filling automobile tires. 
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.the answer is_ 


| POWELL Vibes § 


Through the years of amazing growth and diversification of industry, 
problems in flow control have become increasingly numerous and 
| more complex. 





But in more than a century of specializing in making valves—and 
valves only—Powell has never failed to solve a problem as it has arisen. 


Today there are Powell Valves—in Bronze, Iron, Steel and the widest 
range of corrosion-resistant metals and alloys ever used in making 
valves—to satisfy each and every known industrial flow control re- 
quirement. And, as a new problem presents itself, the answer will 
be—Powell Valves. 


Fig. 6061—Class 600-pound Cast Steel 
Swing Check Valve. Flanged ends and 
bolted cap. Disc has ample lift to 
permit full, straight-way, unobstructed 
flow through the valve body. 





Fig. 1460 — Iron Body Bronze 
Mounted ‘‘Master Pilot” Gate 
Valve with screwed ends, rising 
stem, bolted flanged bonnet and 
taper wedge solid disc. 





Fig. 3003 — Class 300-pound Cast 
Steel Gate Valve with flanged ends, Fig. 375—200-pound Bronze Gate Valve 


outside screw rising stem, bolted with screwed ends, inside screw rising 
flanged yoke, taper wedge solid disc. stem, union bonnet and renewable, wear- 
resisting ‘‘Powellium’” nickel-bronze disc. 





Fig. 1793—Large 125-pound Iron Body 
Bronze Mounted Gate Valve. Made in 


sizes 2” to 30”, incl. Has outside s i i i i 
ae eo sank tat ee The Wm. Powell Co., Cincinnati 22, Ohio 
taper wedge solid disc. DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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the case of 


the plant that was 


BADGER-BUILT 


"from the roof down" 












Former war industries plant con- 
verted, modernized and completely 
equipped by Badger for Penicillin 
and Streptomycin manufacture. 
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*“Badge 





Baocer has process-engineered, designed, 

constructed and equipped hundreds of large- 

scale chemical, petro-chemical and petroleum- 

refining plants or units “from the ground up.” 
This project was different. 


Summoned to the task was Badger’s diversi- 
fied and cumulative experience with many 
products, many processes, and many kinds of 
equipment. 

In co-operation with Eli Lilly and Company’s 
research and engineering staffs, Badger took 
hold of a former war-industries plant and con- 
verted it from top to bottom—designing and 
installing complete facilities for the efficient 


Job #6210 


Looking along first-floor shipping 
department of five-story building. 


LILO LPL LOO! BLES, SE 





ORE RDS MEMS MENT 


manufacture, packaging and preservation of 
two of mankind’s greatest lifesaving aids: 
Streptomycin and Penicillin. 


The problems were vast... in the magni- 
tude of the project; in the difficulties of fitting 
equipment into existing buildings; in the com- 
plexity of processing — extraction, distillation, 
filtration, concentration, sterilization, refrigera- 
tion, drying. 


With immaculate interiors—even “color- 
engineered” for safety and avoiding employee . 
fatigue —this “last word” in chemical plants is 
the proud possession of one of the world’s fore- 
most pharmaceutical houses. 


& SONS CO. Est. 1841 + BOSTON 14 


New York « San Francisco « Los Angeles « London « Rio de Janeiro 


PROCESS ENGINEERS AND CONSTRUCTORS FOR THE CHEMICAL, PETROLEUM AND PETRO-CHEMICAL INDUSTRIES 
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MODEL 12,600 


TORQUE TUBE ROD 


TORQUE TUBE BUSHING 


TORQUE TUBE PLATE 


TORQUE ARM 


TORQUE TUBE HOUSING EXTENSION 


KNIFE EDGE BLOCK 


CONTROLLER KNIFE EDGE, 

















REVERSING ARC 


*+——TORQUE TUBE HOUSING FLANGE 


CONTINUOUS SERVICE 


CONTROLLER 
KNIFE EDGE 










Actual field records prove that the torque 
tube ... the heart of the Masoneilan 12000 
series level controllers... gives years of serv- 
ice without failure. 





The reason you are assured years of con- 








tinuous uninterrupted service lies in the 
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MASON-NEILAN REGULATOR CO. 
ae 


design and construction of the torque tube 
assembly. The entire unit is built of a single 
alloy, inconel.* This plus atomic-hydrogen 
arc welding gives homogeneity with highest 
mechanical strength and high resistance to 
corrosion and fatigue. 


*Type 316 stainless steel, monel and phosphor bronze also available. 


Cleveland Chicago Atlanta 





« 


BOSTON 24, MASSACHUSETTS 


St. Louis 


Mason Regulator Co. of Canada, Ltd., Montreal and Toronto 
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Construct Foam Tower for Less than $1000 
From Odds and Ends in Illinois Plant 


IRES in oil tanks and other ele- 
vated vessels at the Wood River, 
Ill., refinery of Standard Oil Co. (In- 
diana) are fought with a portable, 
extension-type foam tower, construct- 
ed for the most part from refnery 
odds and ends for less than $1000. 
Designed and built under the super- 
vision of William Bacheldor, to-l 
room foreman, the tower has a total 
length when fully extended of 54 ft. 
It will reach effectively over the top 
of a tank 40 ft. high in a manner 
sim‘lar to that shown in the accom- 
panying photograph of the unit in 
front of a stock tank. taken especi- 
ally for PETROLEUM PROCESSING. 


The tower proper comprises a 30- 
ft. tube contained in an outer barrel 
and suspended on a hollow axle. The 
lower end of the outer barrel is par- 
tially counterweighted while a spring- 
loading mechanism, attached to the 
barrel close to the counterweight, 
gradually supplies the balance re- 
quired as the tower is swung from 
the vertical. A solid counterweight 
sufficient to balance a pipe 54 ft. 
long when extended would be too 
large and heavy for the unit. 


A stainless steel right-angle noz-le 
slips over the upper end of the steel 
inner tube. On the end of the nozzle 
is an asbestos tube (“Moeller Tube’) 


of ample length to reach the bottom ° 


of a 40-ft. tank, and carried in a 
Semi-circular container. 


When foam reaches th’s tube, it 
unrolls and drops to the surface of 
the burning liquid, where it floats 
and forms a conduit preventing pre- 
mature spreading of the foam. In 
turn, the wet foam prevents disin- 
tegration of the asbestos tube, which 
would normally occur from the great 
heat of the usual oil fire. 

The tower is mounted on a four- 
wheeled, rubber-tired carriage made 
from three I-beams in the shape of 
a long, slender A-frame. A tongue 
is provided that can be attached to a 
fire truck or any other handy motive 
power. A tee-shaped handle affords 
easy maneuverability by the fire bri- 
gade at the scene. Since the entire 
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assembly weighs only 3500 Ibs. and is 
very stable, men can position it quick- 
ly or pull it away in an emergency. 

The outer barrel tapers from an 
8-in. inside diameter to slightly more 
than 6 in. at the upper end. It is ap- 
proximately 25 ft. long, exclusive of 
counterwe'ght, and consists of 3/8- 
in. boiler plate in the bottom section, 








1/4-in. plate at midsection, and 1/8- 
in. at the top. 

At the upper end of the outer bar- 
rel a packing gland forms the needed 
seal between inner and outer tubes. 


The axle support, being hollow, pro- 
vides the dual hose connection for 
the foam hoses. Short lengths of 
hose are attached on either side for 
connection with the refinery mains. 

A worm gear and crank assembly 
forms the means for swinging the 
tower. It is telescopically extended 
by means of the crank seen at the 


Portable foam tower built and used by Standard of Indiana for fighting tank 
fires at the Wood River refinery 
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Plant Practices 





front of the carriage. A small steel 
wire line, run through a stuffingbox 
to the inside of the outer barrel and 
secured to the lower end of the inner 
tube, is retracted on a reel actuated 
by the crank. 

Two small reels at the front of the 
carriage each carry a length of light 
chain. These are used as guys on 
windy days and are connected to the 
two rings located close to the tower 
nozzle. 


Ordinarily an oil fire is so hot that 
foam is destroyed long before it 
reaches the burning liquid if foam 
is squirted in from a fire hose. Also, 
it is difficult to maneuver a fire hose 
effectively. Because the usual tank 
fire blows the roof off, or a portion 
of it, as soon as the fire starts, the 
way is nearly always clear to use 
the tower. 

Some refineries install permanent 
foam nozzles in the tank with con- 
nections to the plant foam mains. 
Foam line valves are located out- 
side, to be ‘turned on when the fire- 
fighters arrive. But, should there be 
a liquid spill, filling the “moat” 
around the tank with flaming oil, 
access to these valves would be peril- 
ous if not impossible. 

By comparison, the foam tower is 
simply pulled up as close as possible, 
connected to the nearest hydrant, and 
put into action. 

















Swivel-Based Hoist Speeds Cleaning 


By GEORGE D. RHOADS, Ass’t. Superintendent, Trinity Gas Corp. 








WATER ™ 


COOLING 

/|_-TOWER : 
SWIVEL 
_-HOIST 
RESTS ON 
STEEL BALL 

SEE DETAIL 
SCREENS 


























CONCRETE 
BASIN 


























Screens in a cooling tower pump suction basin must be cleaned 
at least once a day in the Hebbronville, Texas, plant of the Trinity Gas 
Corp. Cleaning operation consists in lifting the screens out of their 
supports in the basin and rinsing them down with a steam hose. 

An arrangement worked out by plant engineers makes it possible 
for one man to handle the job alone. 
constructed of discarded pipe as shown in the sketch above. 
is set in a hole bored in the concrete wall of the basin and rests on a 

steel ball as illustrated in the detail. 


A hoist, or swivel derrick, was 
Its base 











Special Tool Simplifies Reseating Pumps 


Using Conventional Ring-Type Packing 


By GEORGE CUNNINGHAM, Socony-Vacuum Oil Co., Inc. 
Lubrite Division, East St. Louis, Ill. 


4 h- best seal in a pump packed 
with conventional ring-type pack- 
ing can be obtained by firmly seat- 
ing the first three or four rings in 
the bottom of the stuffingbox. In 
most pumps, however, this is easy 
to say but hard to do because of the 
limited amount of working. space 
generally available between gland 
and stuffingbox. 

At Lubrite this has been overcome 
by using a seating tool to seat each 
of the first three or four rings, pres- 


DRILL & TAP_FOR 
3/16 U.S.S. THD. 
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sure being applied by running the 
packing gland down on the tool with 
the gland nuts. 

The seating tool consists of bronze 
or steel tubing, preferably bronze to 
minimize damage ‘to the pump shaft. 
It is machined ;; in. smaller on its 
outside diameter than the inside di- 
ameter of the stuffingbox and 7; in. 
larger in ID than the pump shaft. 
The tubing is split and four holes 
drilled and tapped to take a ;; in. 
U. S. S. thread, as shown in Fig. 1. 
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SEE TABLE FOR DIMENSIONS 


MENSIONS 








Length of the seating tool, of 
which three or four are needed for 
each size stuffing box, should be such 
that it will seat the packing firmly 
as each successive ring is added with- 
out necessity of running gland nuts 
down more than half to two-thirds of 
the bolt length. Pulling gland nuts 
down as tightly as possible with a 
10-in. adjustable end wrench when 
installing the first two rings will give 
excellent seating. 

After the packing is seated, the 
tool is removed by engaging the 
threads with an ordinary packing 
hook or a flexible lantern-gland 
puller having a ;; in. thread (the 
best way). The tool is split in half 
for easy insertion and extraction. 
Generally the tool is used only for 
the first three or four rings ‘and the 
balance packed manually. Its use pre- 


Fig. 1—Tool used by Lubrite for 
seating pump packing. Dimen- 
sion “A” equals pump shaft di- 
ameter plus 1/64 in.; dimension 
“B” is stuffingbox ID less 1/64 
in.; and “C” is usually 1, 2, 3 in.. 
or whatever will permit the pack- 
ing seater to bear firmly on suc- 
cessive rings 
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Your Everyday Piping Needs 
Now Filled from 


No waiting for most regular items at 
your Crane Branch or Wholesaler 


Stock bins are rapidly filling up at local Crane 
outlets. Day by day . . . in valves, fittings, 
steam specialties, piping accessories . . . brass, 
iron, and steel .. . the selection keeps round- 


ing Out. 

For routine maintenance work . . . or emer- 
gency replacements . . . you’re most likely to 
get what you need... when you need it... in 
the complete Crane line. Because in power, 
processing, or general service piping equip- 
ment, the Crane line is most complete. And 
because, in performance and value, Crane 
Quality has always led the field. 


You'll avoid needless delays by calling your 
Crane Man first . . . for everything in piping. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 
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EVERYTHING FROM... @& 


VALVES « FITTINGS 
PIPE « PLUMBING 
AND HEATING 
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(Right) BETTER FIT FOR REFINERY WORK—Crane Cast Steel 








Local Stocks 
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Wedge Gate Valves. Straight-through ports minimize turbu- 
lence, erosion, resistance to flow. Crane tee-head disc-stem con- 
nection, ball-bearing yoke, non-corrosive stem bearings assure 
smooth operation. Full-length disc guide makes seating posi- 
tive. Made in pressure classes up to 2500 pounds, with 
proved trimmed materials for all refinery services. 
Flanged, screwed, or welding ends. See your Crane 
Catalog for complete specifications. 
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Plant Practices 





supposes all old packing has been 
removed. 

An added convenience is the table 
shown in Fig. 1. This table is of 
course used by the machinist when 
making the tools for determining the 





dimensions “A”, “B”’, and “C” shown 
in the drawing. However, by includ- 
ing data on the type and size of the 
pump, it also serves as a ready refer- 
ence to the maintenance mechanic in 
selecting the appropriate tools. 





Remove Leaking Submerged Cooling Coil 
Without Shutdown of Condenser 


By JOHN C. ALBRIGHT 


i —— manipulation of 
long-handled socket wrenches by 
remote control through the use of a 
periscope-like “look” ‘box enabled 
maintenance men at Wilmington, 
Calif., refinery of Union O11 Co. of 
California to remove a leaking cool- 
ing coil from a huge product con- 
denser without shutting down 50,000 
bbls. of refinery capacity. 


The leaking unit, along with a 
great number of others of similar 
size and capacity, was installed in 
the immense open-top condenser box 
which used sea-water as a coolant. 
Water temperatures varied from that 
of 'the sea water at the inlet to about 
140° F. at the overflow weirs. 


The water in the box is deep 
enough to be several feet above the 
head of a man standing upright on 
the floor facing the end of the con- 
denser unit. Fittings on ‘the inlet and 
outlet of the leaking condenser are 
6-inch with bolted, flanged jo‘nts, 
and are located near the base of the 
side wall. 


A number of methods for unflang- 
ing the connections were advanced. 
An idea of sending a fully-clad diver 





Fig. 2—First underwater “look” box, 

built of light gage metal, was too 

buoyant to handle simultaneously with 
wrench manipulation 
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into the condenser box to work at 
the flange bolts and nuts was dis- 
carded because of the temperature 
of the water. 


As an experiment, an under water 
“look” box was built of light gage 
sheet metal, having a pane of glass 
in the base and an eye-piece ait the 
top as shown in Fig. 2. While ex- 
cellent vision could be obtained, the 
device was too light. When it was 
submerged to the point where the 
work could be seen, its buoyancy pre- 
vented work and observation at the 
same time. 

The final arrangement was to con- 
struct a look box of heavy pipe that 
would sink easily. Pipefitters quickly 
assembled 10-inch pipe and ‘fittings. 
A circular piece of extra-thick plate 
glass was set into the side opening 
of a 10-inch flanged tee, using two 
gaskets and a companion flange to 
provide a watertight joint. See Fig. 3. 


Then a rectangular plate mirror 
was installed firmly inside the body 
of the tee at a 45° angle so that 
light entering the window would be 
reflected upward through the top. To 
complete the instrument, a length of 





Fig. 3—Second and final look box sank 

readily, simplifying operation. Explo- 

sion-proof lamp on long conduit is at 
right 
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10-inch pipe was flanged to the top 
of the tee and a blind flange at the 
bottom. A heavy wire bail at the top 
furnished means for lifting and spot- 
ting the unit with the traveling 
crane normally used to remove con- 
denser sections. 


Using the look box, mechanics 
stood upon a wide platform built 
over the condenser section and ma- 
nipulated long-handled socket 
wrenches with universal joints be- 
tween the end and the socket, and 
long-handled back-up wrenches 
shaped to fit beneath the bolt heads. 
Sufficient light was afforded by an 
explosion-proof lamp fitting on a 
long piece of conduit. 

After the damaged unit was re- 
moved, a new cooler was placed in 
position, but with the connection 
made by jumping a 6-inch line from 
the cooler over the side of the con- 
denser box to the outside line. 





Reduce Time on Unit Clean-outs 
Through Complete Motor Records 


By JIM WALLEN 
Ashland Oil & Refining Co. 


HOROUGH record-keeping by the 

electrical department on the life 
of each of the over 300 motors in the 
No. 1 refinery of the Ashland Oil & 
Refining Co. saves considerable down 
time on refinery unit clean-outs. A 
complete and accurate report cover- 
ing the life of each motor, as well as 
up-to-the-minute indications of its 
present condition is provided in the 
ecard file maintained by the depart- 
ment. 


As soon as a new motor is received 
it is given an EE (electrical equip- 
ment) number which it retains per- 
manently. This number is recorded 
in a book and is also placed on the 
motor’s record card. 


Before a clean-out on a unit, the 
electrical foreman and his crew go 
over the cards and check with the 
operating department to learn which 
motors are in the clean-out area so 
as to determine which ones will be 
down. 


Motors which will be out of service 
during the clean-out are placed at 
the top of the list for first attention 
when the job starts. Motors that 
are running 24 hrs./day are also 
placed near the top of the Ist. In 
addition, particular attention is giv- 
en to fast motors—those with speeds 
near 3500 or more rpm. 

A work schedule is then made up 
from the priority listing. The kind 
of repairs or maintenance needed on 
each motor is determined by check- 
ing against its EE card and reports 
of failures and the like which have 
been turned over to the electrical de- 
partment by the operators. 
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HARSHAW The use of “‘fixed bed”’ catalysts has 
made possible the production of many 


PREFORMED 
CATALYSTS 


are manufactured by 


DIAMOND-HARSHAW CO. 


important synthetic organic chemicals by the 
petroleum, rubber, plastic, and pharmaceutical 


industries. 


Harshaw supplies preformed catalysts in a 








is variety of sizes for such reactions as alkylation, 
: oxidation, isomerization, dehydrogenation, 
hydroforming, hydrogenation, polymerization, 
dehydration and desulphurization. If you 
have a catalyst problem, a discussion with us 


mr rie 


THE HARSHAW CHEMICAL oe. 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 


may be helpful. 
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UTOPIA—100% SAFE 





‘Lab’ Staffs Trained in Safety 
As Well as Science at Utopia 


By FRANK J. SLUZE, Safety Director 
Ashland Oil & Refining Co., Ashland, Ky. 


AFETY and fire prevention activi- 

ties in Utopia’s laboratory being 
the subject of our inspection tour 
this time, we receive a favorable im- 
pression as we enter the laboratory. 
The doors swing outward—a good 
idea—-simplifies rapid exit in case of 
emergency. 

Inside we see that good housekeep- 
ing is the top order of business. Work 
benches are free of all material and 
equipment except that needed to 
carry on the work. Floors and tables 
are also free of oil spillage; any that 
does occur is promptly wiped up. 


Over there a chemist is running a 
distillation. Just as he put the sample 
on the distillation rack, it sputtered 
indicating the presence of water. 
Now we’ll find out what a Utopia 
does in a case like this. Oh! Oh! 
Foiled again. He immediately turned 
off the flame and after letting the 
flask cool removed it from the burner. 


Technician Uses His Bean 


Next we observe a technician get- 
ting ready to heat a flask containing 
a sample. We can’t help noticing he 
took the precaution to insert the 
thermometer into the flask before 
lighting the burner. That was to 
guard against accidental ignition of 
vapor around the flask. 


Moving about the laboratory, we 


find an employe changing a gas hose. 
Inquiring, we learn that he detected 
a weak spot in the hose and. there- 
fore is replacing it before a leak de- 
velops which could bring about an 
accidental flash. 


Looking around some more, we see 
an employe about to pick up a hot 
flask and carry it away. Will he 
carry it by the cork? No sir—he 
puts on a pair of gloves to protect his 
hands against heat and then grasps 
the body of the flask. 


There’s a Place for “Hot Stuff” 


Plenty of action in the “lab” to- 
day. Over there an attendant is dis- 
posing of some hot residue. Let’s 
watch and see where he pours it. 
Will he put it into the drain used es- 
pecially for low flash point material? 
If he does, he’s very likely to cause 
a flash. Very good. Utopia’s labora- 
tory personnel are certainly “on the 
beam”. He poured the hot residue 
into the special can provided for hot 
oil. 

There are other operations to be 
inspected, so we move on. Another 
employe is cleaning a set of distilla- 
tion tubes with a swab. This is an 
excellent precautionary measure. 
Clogged tubes can build up pressure 
and explode. 


We notice that no one is siphon- 





titled “For Laboratory Safety.” 


New Jersey Works. 


favorable response. 





Laboratory Safety Rules Book 


Recognizing that special safety problems face the laboratory work- 
ers in the petroleum industry, a committee on laboratory safety at the 
Standard Oil Co. of New Jersey Laboratories in Elizabeth early this 
year prepared and published a 30-page pocket-size booklet of rules en- 


Illustrated with clever cartoons emphasizing important points, the 
manual includes both general rules for safe working practices and spe- 
cial precautions for handling hazardous and toxic chemicals likely to be 
encountered in an oil industry laboratory. The book was written by 
H. J. Dempsey and E. C. Sommer, Jr., members of the committee, un- 
der the direction of R. W. Black, Chief Safety Engineer at Standard’s 


Giving a refreshing approach, the manual has enjoyed widespread 
Other oil companies facing similar accident pre- 
vention problems should find it of considerable value, and may obtain 
single copies by writing George Lloyd, Public Relations Dept., Stand- 
ard Oil Co. of New Jersey, 30 Rockefeller Plaza, New York City. 
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Maintaining a perfect safety 
record, as done by the mythical 
refinery in Utopia, is shown to 
be a job for all departments. 
Even the chemists, as __ this 
month’s inspection indicates, 
must be trained in safety as well 
as in science 











ing samples by mouth, and are tol 
that a safety rule forbids this prac- 


tice. Aspirating bulbs are used for 


the purpose. 


In discussing operations in the 
flash booth with the laboratory su- 
pervisor we learn there is a standing 
order to keep oil-soaked rags out of 
the booth. Restricted ventilation in 
the booth could permit vapor to ac- 
cumulate and become ignited. 

Inasmuch as we are to make 4 
thorough inspection of Utopia’s lab- 
oratory, we have several more op- 
erations to check. The first to come 
to our attention is the opening of a 
high vapor pressure bomb. We no- 
tice the sample is taken outside the 
building. The supervisor explains 
that this must be done to avoid fire. 
Gas under pressure escapes rapidly 
and would be ignited by a burner in- 
doors. Any tests over 14 lbs. must 
be taken outside. 


Hot Asphalt Burns—Not in Utopia 


Having made a fairly complete in- 
spection of the lighter oils section. 
we move on to the asphalt testing 
area. We can’t help but notice that 
operators wear full-length sleeves as 
a precaution against injuries from 
hot asphalt spills or splashes. Sam- 
ples are carried with tongs. The hot 
sticky material can give a nasty 
burn, you know. 


Another safe practice is pointed 
out by the supervisor. Covers on as- 
phalt cups are removed by grasping 
the cup with a metal clamp with one 
hand and prying the lid off with a 
spatula in the other hand. No fear 
of burns when using this method. 

There are several fire blankets 
around the room, enclosed in metal 
boxes with a loop of rope protrud- 
ing from the box. Very handy to 
smother a clothing fire. And of course 
a sufficient supply of hand extin- 
guishers hanging from easily-reached 
and strategic locations along the 
walls are also further evidence of 
thorough protection. 

We learn that in spite of the high 
educational qualifications and expe- 
rience of employes, they are all given 
intensive training in accident and fire 
prevention before being assigned 
their duties. We leave the laboratory 
with the feeling that Utopia manage- 
ment is doing an exceptionally fine 
job on safety in their laboratory. 
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RECOVERY...96% 


* There was no Methane contamination in the Ethylene product. 
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Short Cycle Batch Operation 
In Grease Manufacturing 








This article is a condensation of a paper under the 
title “Grease Manufacture—Art or Science?” by 
Claude L. Johnson, President, Jesco Lubricants Co., 
Kansas City, and J. A. Altshuler, Vice President, 
Stratford Engineering Corp., Kansas City, presented 
before the National Lubricating Grease Institute, 
Oct. 16-18, 1947, at Chicago. 








The manufacture of lubricating greases in many cases can be put on 
an 8-hour day, 5-day week basis in place of practically continuous opera- 
tion to achieve a considerable saving in manufacturing costs. Such a step 
can be accomplished through close chemical and manufacturing control, 
and the addition of limited additional equipment. Conversion of existing 
plants to the short-time cycle batch operation requires equipment to weigh 
all ingredients, adequate pressure saponification mixing equipment, and a 
means for fast high-temperature heating. A method is described for cir- 
culating oil in place of steam as a heating medium in compounding opera- 


tions. 


ODERN grease manufacture is 
a chemical process in which 
various components are combined in 
fixed predetermined amounts by a 
fixed predetermined technique for the 
manufacture of a fixed predetermined 
product. Causes for the lack of 
positive and accurate control in most 
conventional plant operations in- 
clude: 
1—Inadequacy of mixing in soap 
kettles. 
2—Inadequacy of mixing in dehy- 
dration, blending and finishing ket- 
tles. 


3—Variation in quality of raw ma- 
terials. 


4—Operation, 168 hours a week, 
which makes adequate chemical su- 
pervision of greasemaking difficult 
if not impossible. 


5—Too great dependence on visual 
judgment of artisan greasemaker for 
quality of product and steps in manu- 
facture. 


6—Shift operation in the plant with 
frequently changing personnel. 


Most grease plants operate 24 
iy hours a day, six or seven days a 
: week, requiring a large staff of su- 
. pervisors who, for good _ results, 
2 ie should be well versed in grease mak- 
ing. It is always a problem, how- 
ever, to have trained and experienced 
personnel available around the clock. 
A logical answer to this problem is 
to use only 8 hours a day 5 days a 
week for manufacturing, thereby re- 
quiring a minimum of supervisory 
personnel and at all times having 
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operations under the most able con- 
trol available. 


To produce the volume of greases 
required in five 8-hour days per week 
is an entirely feasible plant operation, 
provided some additions are made to 
the equipment available and pro- 
vided strict regulations for chemical 
and manufacturing control are im- 
posed under proper continuous super- 
vision. Under such conditions the 
reduction in manpower required will 
result in large savings. 


The present conventional time cy- 
cle of 2-16 hours for packaging prod- 
ucts, depending on the size of pack- 
ages, is too long and study should 
be inaugurated in the individual plant 
to the end of reducing this cycle. 
If new or additional equipment is 
required for simultaneous operation 
of parallel packaging units, this 
equipment should be designed and 
built, or purchased. If it is neces- 
sary to modify the conveyor sys- 
tems this phase of packaging opera- 
tions should also be studied. A re- 
duction in the time of filling and a 
regular schedule of filling will materi- 
ally reduce the cost of these opera- 
tions. 


Under conventional procedure, time 
periods of from 30 minutes to 10 
hours are required to secure approval 
of a batch of grease from the labora- 
tory. It is usually required that labo- 
ratory approval be secured before 
filling is started from any one batch, 
or before the batch is transferred 
to storage. Many equipment hours 





are lost while such laboratory ap- 
proval is being secured and many 
manhours also are lost while pack- 
age filling crews are standing by to 
start filling from any particular ket- 
tle. 

It is recommended that studies 
be made looking toward speeding up 
the laboratory control cycle. Also, 
if the greases are manufactured with 
chemical precision many of the labo- 
ratory tests now being made can 
be eliminated entirely. In fact it 
is possible to package greases im- 
mediately after their manufacture is 
completed, without full laboratory 
check, if it has been determined that 
chemical control and uniformity of 
manufacture are holding the num- 
ber of off-specification batches to so 
small a number as to be insignifi- 
cant. If the number of off-specifica- 
tion batches per year can be kept 
very small, then the loss encountered 
when an off-specification batch .is 
packaged is insignificant by com- 
parison to the cost in equipment 
hours and manpower of awaiting full 
laboratory control. 


The variation in raw materials 
usually encountered has been accen- 
tuated in recent months due to the 
necessity of using fats and fatty 
acids from widely scattered sources. 
Recently, chemicals which have been 
uniform for many years have shown 
variations which, if not compensat- 
ed for in the formula, will cause 
great difficulties in plant operation 
and many reworked batches. 

An accurate evaluation of raw 
materials in advance of their use is 
absolutely imperative, and formulae 
should be adjusted, thereby eliminat- 
ing adjustments by guess during 
manufacturing, always a costly pro- 
cedure. 

In order to make possible the 
manufacture of precision batches of 
grease in short time cycles, which 
will allow the plant to meet its re- 
quirements in five 8-hour days per 
week of operations, three elements 
of plant are imperative: 

1—Equipment for weighing all in- 
gredients. 

2—Adequate pressure saponifica- 
tion mixing equipment. 

3—Fast high temperature heating 
means. 


The accompanying flow sheet (Fig. 
1) shows how these features may 
be applied to an existing grease 
plant. They are all in use in the 
Jesco Lubricants Co. plant in North 
Kansas City, and have been for over 
16 years. The technique used in 
Jesco’s plant is one which has been 
developed practically and one which 
is in daily use, as later typically de- 
scribed. 

On the assumption that most grease 
plants are now equipped with double 
stirrer paddle-type grease kettles, the 
following steps are necessary to con- 
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vert any plant to this type of opera- 
tion: 

1. Select from existing paddle-type 
equipment the necessary kettles for 
incorporation in the new _ system. 
Since the time cycles are short, for 
example, less than 2% hours for soda 
fibre greases, and 1% hours for cup 
greases, usually only a small part of 
the available paddle-type kettles is 
required. However, they must be 
adequately jacketed for low pressure 
high temperature heating. 


2. Install pressure saponification 
and finishing equipment, oil heated, 
of a design which provides extreme 
intimacy of mixing, high internal 
velocities, and consequently, very 
rapid heating. 


3. Install a flexible circulatory sys- 
tem of heating for providing the 
necessary heating medium at high 
enough temperature levels to make 
short time cycles possible. 


In the Jesco plant, these require- 
ments are fully met. The plant is 
equipped with: 


One Stratco design atmospheric 
pressure, double stirrer paddle-type 
kettle, jacketed for oil heating, hav- 
ing a capacity of approximately 15,- 
000 Ibs. 


Two Stratco pressure contactors of 
approximately 4000 and 2200 Ibs. ca- 
pacity, respectively, each equipped 
with high internal circulation and 
oil jacket heating. 











FROM METTLE JACKETS 


A Stratco inside gas fired oil cir- 
culation heater for heating circulat- 
ing oil for use as a heating medium. 
Fig. 2 is a diagram of this heating 
system. 


The equipment as specified manu- 
factures all of the products sold by 
Jesco and is capable of manufactur- 
ing approximately 15,000,000 Ibs. of 
products per year in five 8-hour days 
per week. Approximately 200 differ- 
ent products are made to complete 
the line, including E. P. lubricants, 
soda and calcium base greases, alu- 
minum greases, cutting oils and so 
on. The pressure contactors are of 
the high dispersion type with mixing 
effect provided by a high capacity 
impeller in each, which turns over 
the total contents of the vessel many 
times each minute. 


High Heat Transfer Rates 


Many and rapid changes in direc- 
tion and velocity, as well as inherent 
shearing effects, provide the mixing 
and simultaneously provide the high 
velocities required for high heat 
transfer rates. The intimacy of con- 
tact provided in these contactors 
makes possible extremely short time 
cycles and high yields based on fat 
or fatty acid, in fact yields from 
10-40% higher than those being ob- 
tained in conventional soap making 
equipment. A typical contactor is 
shown in Fig. 1. 


The oil heating system is unique. 


be 
5 
' 


It consists of a small mside fire 
radiant section, a tubular convectio: 
section and a plate type air heate: 
with forced draft gas combustion. The 
overall thermal efficiency is over 90% 
and the radiant heat transfer rates 
average approximately 50,000 Btu, 
sq. ft./hour with rates in the hottest 
portion in the neighborhood of 250,- 
000 Btu/sq. ft./hour. The heater has 
no masonry and can, therefore, be 
shut down instantly when desired, 
without any concern about absorption 
of residual heat from masonry, usu- 
ally an annoying problem. Likewise, 
the heater can be quickly fired to 
operating temperature. 


A high flash oil is used as a cir- 
culating medium heated to 470-500° 
F. No trouble whatsoever has been 
encountered with this system in 16 
years of operation, in fact, the heater 
has never been cleaned in that period 
of time. 


The extremely high transfer rates 
are made possible by the fact that 


‘the circulating oil is jetted at very 


high velocity (approximately 100 
F/S) against the fired sheet, which 
provides low film temperatures, high 
cleansing effect and very slow deteri- 
oration of the heating oil. In fact, 
the heating oil used is reclaimed air- 
craft engine oil, which is used for 
approximately one year and is then 
utilized in cheaper grades of grease. 
In a refinery, of course, the necessary 
heating medium can easily be re- 
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Fig. 1—Flow sheet of Stratco-equipped grease plant 
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Vacuum and Pressure Control 
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e So simple anyone can operate it! 
e Just set it and forget it! 
e Slashes operating costs! 


ESTED in the laboratory and successful in the pilot 

plant, our new Cartesian Manostat is recognized 
by industry as the answer to the problem of efficient, 
effortless and economical pressure control. 


Completely automatic, this Manostat works on the 
physical principle of the Cartesian Diver. No need for 
complicated electrical or mechanical systems or extra 
equipment of any kind. Just put this self-contained unit 
in your system—SET IT AND FORGET IT. A constant 
pressure or vacuum to within 1/10 to 1% can be main- 
tained with this heavy duty, all metal unit. 


Incorporating all the advantages of our Glass Mano- 
stat, this revolutionary Model No. 5 also gives you: 


1—Larger Capacity 

2—Wider Range (supplied with 3 interchangeable orifices) 
3—Higher Sensitivity 

4—Greater Flexibility 

5—Control of both Pressure and Vacuum 

6—Simplified Operation 

7—Fool-Proof Design 

8—Stainless and Chrome Steel 

9—Low Price 


For complete information, including performance and 
operating data, write for Bulletin ICM-96. 


ae 
Branch Offices 


112 Broadway, Cambridge, Mass. « 5709 Grove Street, Oakland, Calif. 
90 State Street, Albany 7, N. Y. 
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for Industry, Pilot Plant and Laboratory 
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CARTESIAN MANOSTAT 


TRADE MARK 


MODEL No. 5 (INDUSTRIAL) 





PATENT PENDING 





Complete with 3 interchangeable orifices and mercury, $95.00, 
Size: 7%” overall. Diameter: 3%”. Weight: approximately 8 Ibs, 


The EMIL. GREINER CQ. 


161 SIXTH AVENUE L gE IN 13, N.Y. 


59 


























was a paradox! 


Although 1947 was one of the most success- 
ful years we’ve ever had, it also brought us 


one of our biggest disappointments. 


That may seem like an odd statement to make 
— particularly when we recall that during 
the year we were able to add to the record 
accomplishments like these... 


Engineering completed on 
a large number of major 
refining projects . . . up-to- 
the-minute on every project 
in the house. 


A variety of new units com- 
pleted and placed on stream, 
including the first Kellogg 
small-capacity. Fluid Cata- 
lytic-Cracking unit... con- 
struction started on a num- 
ber of major projects. 


“On-stream efficiency” 
beyond all expectations, 
established by Kellogg-built 
Fluid “Cats”. 















A totally new method per- 
fected for bending pipe as 
large as 100 inches in 
diameter. 


A brand new process com- 
pleted for making high- 
temperature steel alloys, 
with physical properties and 

r performance characteristics 
ier it) & that eclipse all previous 
ts standards. 
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The first Solexol Plant for 
the refining of fats and tal- 
lows placed on stream, at 
Baltimore...a vitamin plant 
also completed. 


Engineering worked out for 
the first Combination plant 
embracing Fluid Catalytic- 
Cracking. 


With all this, we’re still not very happy, because 
the one thing we wanted to do most was to get 
back to pre-war construction time schedules — 
putting process equipment on stream promptly — 
and that ome all-important aim was limited by 
critical shortages of steel and other materials. 
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The fact that many other industries were ad- 
versely affected by the shortage of materials 
is small consolation. Actually, suppliers have 
given us and our customers a fair share of 
what was available, and perhapsa little more. 

Nor do we get much satisfaction out of re- 
membering that even though our construc- 
tion crews were ready, we had to refrain—in 


the interests of economy —from putting them 





into the field except on those jobs where de- 
livery of all critical items was assured, so that 
once work was started it could continue with- 


out interruption. 


With the international situation being what 





it is, there is no telling when the shortage of 
materials will be over. But this much we do 
know—that by giving every new order im- 
mediate engineering service—by keeping our 
purchasing and expediting people scouring 
the country for materials 24 hours a day —by 
using ingenuity in the matter of specifications 
—we'll accomplish much more than appears 


possible under existing conditions. 
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how Santolube 395 can help you uw 
co 
, mi 
SELL the MAN who SELLS the PUBLIC a 
in 
pe 
. . . . . si 
Santolube 395 can be a big help in selling independent automobile to 
mechanics on your premium motor oil. And they, in turn, can go a long si 
. P . h 
way towards selling the motoring public. a 
. . A . . lu 
When a mechanic examines engine bearings that have been lubri- be 
cated with an oil containing Santolube 395, he can usually see the tl 
improvement with his naked eye. Not only are metal surfaces more free ve 
: : : : cl 
of corrosion — they are not discolored by varnish and lacquer coatings ti 
left by the oil and many antioxidants and bearing corrosion inhibitors. ti 
r 
As a result of this over-all improvement in oil stability, engine surfaces Ss 
are visibly cleaner. Engine deposits, oil thickening and acidity are all a 
. - ‘ n 
reduced. Engine performance is greatly improved. t' 
. , ‘ F 
Santolube 395 is completely compatible with all known base stocks. g 
While not presented as a detergent, it does impart some degree of c 
dispersance to the oil and also effects a measurable lowering of the 
A.S.T.M. pour point. For samples and full technical details, wire or write: 
MONSANTO CHEMICAL COMPANY, Petroleum Chemicals Department, 
1700 South Second Street, St. Louis 4, Missouri. — santolube: Reo. U. 8. Pat. Of. 1 
j 
] 
Laboratory Controlled Engine Tests OVER-ALL 
Prove Performance PISTON DEPOSIT BEARING j 
‘ VARNISH WT. LOSS 
Below are typical results from a series , RATING ‘ 
of full scale engine tests on several types (10.0—=Clean (100.0 —Clean (Grams / Whole ' 
of base stocks with various concentra Piston) “ee Bearing) 
tions of Santolube 395. Engine) | 
f 
Oil “A"...S.A.E. 30 Grade Base Oil 9.0 95.0 1.500 
(no additive) 
Oil “A” ...plus 0.67% Santolube 395 9.0 95.0 0.050 
Oil “B”...S.A.E. 30 Grade Base Oil 9.5 98.2 2.150 
(no additive) 
Oil “B". ..plus 0.67% Santolube 395 9.5 97.0 0.185 
Oil "C”...S.A.E. 30 Grade Base Oil 9.0 97.0 over 5.0 
(no additive) 
Oil “C"...plus 1.00% Santolube 395 9.0 97.0 1.122 
Oil “D"...S.A.E. 30 Grade Base Oil 7.1 77.0 1.026 
(no additive) 
Oil “D"... plus 0.67% Santolube 395 8.6 96.0 0.014 
Oil “E”...S.A.E. 30 Grade Base Oil 1.0 46.5 0.084 
(no additive) 
Oil “E”. . .plus 1.00% Santolube 395 7.0 87.0 025 
@eeeeteeeoeveeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ese eeese 
s 
e 
Please send me: Full technical information (1); A liberal sample q 
of Santolube 395 for experiment with our base oil stocks (J. 2 
i ————ver eel PETROLEUM CHEMICALS DEPARTMENT ° 
MONSANTO CHEMICAL COMPANY Cs | 
ON S AN () 1700 South Second Street, St. Louis 4, Missouri ; 
& . 
PE MAateedidadeeeeeteeeeNedsbdieténnsdes chan sacnereasaneweeabedenieéocedsoeees ° 
ATRIA RCE PRCT TIS ° 
‘HEMICALS PLAST|CS ees ° 
e 
 PSEESCIE SRE Ee a Re ee a eee ° 
ress r 
Mpc ccevececccccccccccccccescccccceccccescecccescocecosoccece DMO. cccecccscvccsece 4 
SERVING INDUSTRY...WHICH SERVES MANKIND 
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moved from a process unit, used for 

period and then returned to the 
unit with practically no cost. Oil is 
consequently preferred as a heating 
medium by most refinery operators. 


The heating system has another 
very important feature. It provides 
a closed circulating system, includ- 
ing a reservoir of hot oil which makes 
possible the withdrawal of any de- 
sired quantity of heating medium 
to as many different points as de- 
sired, without in any way influencing 
the velocity of the oil through the 
heater. To make the system abso- 
lutely fool-proof, separate pumps can 
be provided for circulating oil through 
the heater and to the jackets of the 
vessels to be heated. The same cir- 
culating system can be used for suc- 
tion heaters on storage tanks, for 
tank car heating and for any other 
required heating in the grease plant. 
Steam for tank heating is, therefore, 
not required. In cases where a large 
number of kettles and other facili- 
ties must be simultaneously heated, 
parallel heaters should be considered 
as a protection against shocking cir- 
culating oil temperature. 


Steam Versus Oil Heating 


Most grease plants are equipped 
for use of steam as a heating medi- 
um. If high enough pressure steam 
is used to provide an adequate tem- 
perature head for rapid heating with 
resultant short time cycles, then the 
jackets of the vessels must be de- 
signed and built for extremely high 
working pressures. This is not de- 
sirable and is expensive. When cir- 
culating oil is used as a heating 
medium, the jackets are all low pres- 
sure jackets and mechanical construc- 
tion is relatively easy and cost is 
lower. 


Typical Process Cycle 


In this paper, we obviously cannot 
begin to describe the multitudinous 
techniques that are employed in 
manufacturing a wide diversity of 
products. We do feel, however, that 
it will be of general interest to de- 
scribe a typical manufacturing cycle. 
Since soda fibre greases are a prod- 
uct common to most greasemakers, 
we shall give as an example the 
procedure which is followed in the 
manufacture of, let us say, a No. 1 
Soda Fibre grease. For this pur- 


Fig. 2—Diagram of 
Stratco oil circula- » 


tion heating system 
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pose, the two pieces of apparatus 
used are the 4,000 lb. pressure con- 
tactor and the 15,000 lb. paddle type 
kettle. 


The contactor is charged with a 
weighed amount of fatty acid or fat 
and is filled to its 4,000 lb. level with 
the hydrocarbon oil to be used. The 
contactor is started and heat is ap- 
plied until the temperature reaches 
approximately 190° F. At this tem- 
perature, the dry pulverized or flake 
caustic soda and a weighed quantity 
of water are added to the contactor, 
the vessel is sealed and the tempera- 
ture is lifted as rapidly as possible 
to a temperature of approximately 
370° F. It has been found that in 
every case of soap manufacture in 
this type of equipment, the time of 
heating is the bottleneck, and by the 
time the intimate mixture reaches 
a temperature of 370° F. and a pres- 
sure of approximately 70 psi., the 
soap is always completely manufac- 
tured. 


The time required for charging and 
manufacturing of soap never exceeds 
30 minutes for any kind of soap. 
Since heating is the bottleneck, re- 
cent designs of contactor equipment 
have materially increased the heat- 
ing surface available so as to further 
reduce the time of soap manufac- 
ture. It is very interesting and is 
to be carefully noted that the soaps 
manufactured in this manner are 
fluid and are not the gummy, sticky 
masses which are usually found in 
conventional operation. 


While the soap is being made, a 
low level of hydrocarbon oil is 


weighed into the paddle type kettle 
at a temperature of approximately 
220° F. The hydrocarbon oil which 
is in the contactor, plus the amount 
which is weighed into the paddle type 
kettle, usually represents about 1/3 
of the total hydrocarbon oil required 
to complete the batch. As soon as 
the contactor reaches a temperature 
of 370° F. and a pressure of approxi- 
mately 70 psi., a large line is opened 
through which the soap-hydrocarbon 
oil mixture is transferred to the oil 
in the paddle-type kettle. As the soap 
is transferred, much of the water 
contained therein is flashed out, and 
experience has shown what the mois- 
ture content of the soap-oil mixture 
will be, after flashing, to within hun- 
dredths of 1%. If a pressure paddle- 
type kettle is available, the moisture 
content to which the soap flashes 
can easily be controlled by varying 
the flashing pressure. 


After the soap is transferred into 
the oil which is in the paddle type 
kettle, heat is applied to it for pur- 
poses of complete dehydration. Since 
the total quantity of material in the 
paddle kettle represents approximate- 
ly 40% of the total batch, it can be 
readily seen that a relatively short 
time is required for this dehydration 
step, particularly since it is accom- 
plished with oil heating at a high 
temperature level. It is usually nec- 
essary to heat the contents of the 
kettle to approximately 370° F. in 
order to substantially complete de- 
hydration. The dehydration step usu- 
ally requires from 30 to 40 minutes. 
This operation can, of course, be 
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speeded up by application of vacuum 
to the paddle kettle while heating, 
although this procedure cannot be 
accomplished in the Jesco plant be- 
cause the paddle kettle was not de- 
signed for vacuum operation. 


After the dehydration step is com- 
plete, the remainder of the hydrocar- 
bon oil is weighed into the paddle 
kettle at such a temperature that 
the entire mass will be in the order 
of 190° F., which is the temperature 
used for packaging. The oil is added 
very rapidly, approximately 10 to 15 
minutes being required for this op- 
eration. Meanwhile, the paddle kettle 


is operating, giving a cursory blend- 
ing to the oil and soap. As soon as 
the formula is complete, a circulation 
is started from the paddle kettle 
to the contactor, and back to the 
paddle kettle, during which time the 
contactor is in operation. 


Approximately 3 to 5 minutes con- 
tact in the contactor are required 
to thoroughly blend the soap and 
hydrocarbon oil. In fact, it is in 
the contactor that the grease is really 
manufactured. It is very interesting 
to note that the material being cir- 
culated is a fluid and, although the 
grease may have a melting point con- 





“LISTEN... 


and you can tell how thick it is’ o>. 





























AUDIGAGE 


Non-Destructive Thickness Tester 
SAVES TIME « INCREASES PLANT SAFETY + REDUCES INSPECTION COSTS 





















Senks tp: AUDIGAGE thickness testing has eliminated a large per- 
‘i =} centage of “drilling and plugging" in many plants. Accurate 
ae and reliable surveys of equipment in and out of service can 

FS be obtained with speed and accuracy by testing from one 

oo ol side only. Use of the supersonic resonance principle makes 

readings independent of coke or scale deposits and liquids 

Te inside the vessel. For a given number of man-hours devoted 

to inspection, many more points can be checked, resulting in 

nea lower inspection costs, shorter shutdown periods and greater 
plant safety. 

LIGHTWEIGHT. ...... complete instrument weighs only 14 pounds, 

Pipes and Pe including batteries. 

Tubes WIDE RANGE........ steel thickness from 0.125” to 12” is read 
on the direct reading concentric conversion 
scale. Many other materials may be tested 
as well, 

Boilers SINGLE OPERATOR... +measurements can be made by one worker, 
and the small size of the instrument permits 
its use in inaccessible places. 

*Trade Mark 


tAade under License from 
General Motors Corp. 


Write for descriptive folder DEPT. C »« 


64 


BRANSON INSTRUMENTS, INC 


JOE’S HILL ROAD, DANBURY, CONNECTICUT 





siderably higher than the circulating 
temperature, it has never taken its 
initial set and is consequently in the 
fluid condition and easy to handle. 


At the proper moment in the cir- 
culation cycle, the product is with- 
drawn from the contactor directly 
to package. During the circulation, 
samples are withdrawn for rapid de- 
termination of hot penetration which 
is used as a manufacturing basis 
and a time saver. This check is ac- 
curate because of correlations which 
have been worked out by experience 
between hot and cold penetrations. 


If it is desired, the finishing opera- 
tion can be carried on batch-wise 
with the contactor filled only to the 
level of the top of the circulation 
tube with vacuum applied to the 
vessel. Such an operation simultane- 
ously deaerates the grease before it 
goes to the package. The flow of 
the contactor is such that large areas 
are exposed to deaeration and it, 
therefore, accomplishes this result 
very satisfactorily. 


The entire time cycle consumed 
in an operation like this is from 24 
to 2% hours from charging of the 
soap kettle through packaging in 
large packages. It is possible, there- 
fore, to manufacture three batches 
in one 8-hour day. This is a very 
important consideration when com- 
pared to the time cycles of 24 to 36 
hours usually consumed in the manu- 
facture of a soda fibre grease. 


Batch Versus Continuous 


During the past several years, 
there has been considerable interest 
in attempting to develop satisfactory 
continuous greasemaking systems. It 
has usually been found that, unless 
extremely large quantities of a single 
product are to be manufactured, con- 
tinuous operation leaves a great deal 
to be desired because of contamina- 
tion, difficulty of dehydration, diffi- 
culty of controlling ingredients by 
volume, and several other factors. In 
fact, most greasemaking operations 
which are termed continuous are in 
reality batch plants with the oil- 
soap mixing step, only, being con- 
tinuous. It is the writer’s belief 
that much more flexibility can be had 
in any grease plant by short-time 
cycle batch compounding of ingredi- 
ents than by attempting continuous 
operation for the relatively small vol- 
umes of each product required. 


Grease manufacture can be sim- 
plified and modernized, and manufac- 
turing costs can be materially re- 
duced by the application of relatively 
simple equipment to existing plants. 
In our opinion, greasemakers as a 
group should convert their operations 
to a scientific manufacture of defi- 
nite products of definite specifications 
by simplified and short time cycle 
techniques. 
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Develop New Heat Transfer Unit 
Using Inorganic Salt Mixture 


By WILLIAM C. UHL, Equipment Editor, PETROLEUM PROCESSING 


BETHLEHEM, PA.—An inorganic 
salt mixture, chemically stable and 
involving no vapor pressure in the 
temperature range of 290 to 1000° F., 
has been adapted for use as the heat 
transfer material in a new auto- 
matically controlled high temperature 
heat transfer device. 

Known as the “Beth-Tec” Unit, 
the apparatus was developed by the 
Bethlehem Foundry & Machine Co. 
in cooperation with E. I. duPont 
deNemours & Co. Commercial units 
soon to be available will range in 
capacity up to 2,500,000 Btu./hr. 

The inorganic salt, known as “Hi- 
Tec” Heat Transfer Salt, is similar 
to that used in the Houdry, fixed-bed, 
catalytic cracking process. Its use 
eliminates high working pressures at 
the temperatures involved. As a 
result, less expensive materials can 
be used in the construction of the 
heat unit. In addition, temperature 
can be controlled accurately to with- 
in a degree or two, it is said. 


Tested at Lehigh 


The first unit built was tested and 
approved in the Chemical Engineer- 
ing Laboratory of Lehigh University 
here, and was presented to Dr. Martin 
D. Whitaker, president of Lehigh, by 
Mr. J. Howard Van Sciver, president 
of Bethlehem Foundry & Machine 
Co., in a formal meeting at the uni- 
versity, Dec. 9. 

A group of technical magazine 
editors, invited to the presentation 
ceremonies, saw the Beth-Tec unit in 
operation and had the opportunity in 
an open question and answer period 
to obtain first-hand details from the 
engineering and development groups 
of Bethlehem Foundry & Machine, 
duPont and Lehigh. 

The salt is a stable eutectic mix- 
ture of sodium nitrate, sodium nitrite, 
and potassium nitrate. It was de- 





TABLE 1—Properties of Heat Transfer 


Materials 
Working 
Usual Temp. Press. 
Fluid Limits, °F, psig. 
Steam or water ........ 32—460 0—450 
ol 30—550 0 


Organic ‘compound “(mix- 
ture of diphenyoxide 
and dipnenyl) ....... 54—700 0—135 


MOPCUFY 2... c cece csc es —=aSI—1008 O—180 or 
or higher higher 
Hi-Tec, inorganic salt 
PE. ecantenkd wens 290—1000 0 


Flue gas or air: 
(in iron ducts) ...... up to 800 0 
(in special alloy ducts) up to 1600 0 
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veloped by duPont at their Gibbs- 
town, N. J., laboratory in work be- 
gun in 1940 in cooperation with 
Houdry Process Corp. Its efficiency 
in comparison with various other heat 
transfer fluids is shown in Table 1. 

The Beth-Tec Unit itself consists 
of an oil-burning vertical tube type 
furnace, a sump tank for storage 
and initial melting of the salt, a 
circulating pump, a vent stack, and 
the necessary instrument control 
panel, as shown in the accompany- 
ing photograph. 

Either steam coils or an electric 
immersion heater are located in the 
bottom of the sump tank to maintain 
the temperature of the salt above 
290° F., its freezing point. Inspec- 
tion manholes are provided for easy 
inspection during operation. 

The sump pump, used for initiat- 
ing and continuing the salt flow, is 
a submerged type. This eliminates 
any possibility of freezing or stick- 
ing, which would occur with a con- 
ventional external installation com- 
pany engineers explained. 

On.top of the boiler are two salt 
flow control valves of the air-oper- 
ated diaphragm type, with specially- 
designed stuffing boxes and complete- 
ly jacketed for steam heating. In 
operation, molten salt circulates be- 
tween the sump and the boiler until 
the desired temperature is reached, 
at which point the control valves 
automatically divert the flow to the 
process unit where the heat is re- 
quired. 

A proportioning type oil burner 
and a blower designed to supply 
ample combustion air are located un- 
derneath the boiler. The burner is 
equipped with the latest safety de- 
vices. Duplex oil pumps provide 
oil from separate customer-installed 
storage tanks. Oil consumption is 
approximately 11 gals./hr., Bethle- 
hem authorities stated. 

A “supervisory” circuit in the in- 
strumentation system shuts off the 
unit immediately, or prevents its 
being started, whenever any of the 
operating conditions are _ unsafe. 
Such conditions include for example, 
control of the sump salt temperature 
above its melting point, provision of 
sufficient air and oil at the burner, 
and control of the temperature of 
the refractory lining in the furnace. 
A total of seven conditions are moni- 
tored by means of this supervisory 
circuit. 





First Beth-Tec unit built, in Chemical 
Engineering Laboratory at Lehigh Uni- 
versity. Large insulated line at top is 
outlet from boiler. Large line below 
it returns heat transfer fluid to unit. 
Other large line at left is open vent 
stack. Large structure in center con- 
tains boiler; smaller one at left is 
sump 


The Beth-Tec Unit will be made 
available in three or four standard 
sizes, ranging in capacity from a 
pilot plant type at 500,000 Btu./hr. 
to industrial types at 2,500,000 Btu./ 
hr. Lehigh research workers said 
tests have shown it will provide con- 
tinuous operationg at 650° F. with 
an overall efficiency of 50%. 

It will be offered as a “packaged” 
unit. Users will supply their own 
burning oil, oil storage and necessary 
piping, salt flow piping to their proc- 
ess units, electricity, and steam or 
other means for melting the salt. 

For the present, unit will be fabri- 
cated with open-hearth steel, which 
is satisfactory for service up to 850° 
F. Operating conditions above 850° F. 
will require 18-8 stainless steel, com- 
pany engineers said. 


Properties of the Salt 


The specific gravity of the Hi-Tec 
salt mixture varies from 1.97 to 1.68 
over a temperature range of 300 to 
1030° F. Its specific heat in the 
molten state is 0.373 cals./gm./°C., 
and the latent heat of fusion is ap- 
proximately 20 cals./gm. or 35 Btu./ 
lb. The individual heat transfer co- 
efficient is 858 at 800° F. and a flow 
rate of 6000 Ibs./hr. through a 1 in. 
I. D. tube. 

The salt can be brought quickly to 
a pumping consistency and does not 
vary greatly in viscosity as the tem- 
perature increases. It is not subject 
to pinhole leakage; as a result ordi- 
nary asbestos packing will give good 
service in valves and joints. 

Because of the relatively high melt- 
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use of tracers in salt system lines, 
or steam jackets, is imperative so 
as to maintain free circulation pas- 
sage at all times. The calt contracts 
on freezing, simplifying somewhat the 
problem of maintaining free passage. 

In the absence of foreign materials, 

the salt offers no special hazards 
other than those inherent in any 
liquid at such high temperatures. At- 
tempts to detonate Hi-Tec and Hi- 
| Tec paraffin mixtures at room tem- 
| peratures were unsuccessful. In sim- 
| ilar tests at 1100° F., the salt was 
| still insensitive. 
In other tests hot gasoline vapors 
| were bubbled through the molten salt 
at about 700° F. under an_ inert 
atmosphere. There was about a 20% 
loss of vapors by breakdown. Other 
hydrocarbons were passed through 
under the same conditions but not 
enough oxygen was freed from the 
salt to cause any oxidation, it was 
reported. 

In still further tests, gasolines, 
| gas oil, and crude oil mixed with 
flowers of sulfur were introduced 
below the surface of the molten salt 
at 1100° F., and in all cases the hy- 
drocarbons merely vaporized and 
burned. Chemical analyses showed 
little reaction with the salt. 


| ing point, duPont engineers said the 
| 
| 
| 


Safety Precautions 


Safety precautions should be based 
on ‘the ascumption that organic 
materials in general will react with 
the hot salt mixture to evolve gaseous 
products of combustion, duPont men 
explained. Wood chips, paper, and 
rags should not be permitted to drop 
into the molten material because they 
will burn readily. Hi-Tec should also 
be kept out of contact with finely 
| ground coke, finely divided materials 
such as powdered iron, magnesium, 
| aluminum and the like, cyanides, and 
easily oxidizable metallic alloys. 


Any degree of accuracy in control 
| will eventually be available, com- 
pany officials stated, since this will 
| be a function chiefly of the instru- 
| mentation. Although, the unit will 
| be offered initially only in standard 
| 

| 








Any type of petroleum processing 
project—distillation, catalytic crack- 
ing, thermal reforming, alkylation, 
isomerization, catalytic polymerization, 
Stabilization and gas concentration, 
furfural treating, propane deasphalting, 
and other operations from field to 

tank car. See Refinery Catalog, Sweets, 
Chemical Engineering Catalog, or write for 
specific information. 


packages, it is planned to offer engi- 
neering service to tailor each unit 
to the individual customer’s require- 
ments. 


Close control of processes at high 
s. temperatures but without any de- 
PETROLEUM DIVISION tectable working pressures will make 
the technique competitive with most 
known conventional methods. It is 
too early, Bethlehem Foundry & Ma- 
chine Co. engineers believe, to project 
ENGINEERS ¢ CONSTRUCTORS © MANUFACTURERS SS 

- —_ : However, it was said that the unit 
FIDELITY BUILDING, KANSAS CITY 6, MISSOURI should be useful for catalyst tempera- 

—_— — ture control in manufacture of such 
 Relthh aol ‘ TULSA P PITTSBURGH . ol a Lew-Wele) chemicals as phthalic anhydride, and 
| others formed by catalytic reactions 
| at elevated temperatures. 
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It Takes One Man 


TO OPERATE A CHEMICO ACID PLANT 






















































































Operating costs of Chemico plants are low... 
and here is one reason: CONSERVATION OF 
MANPOWER. 


For 34 years Chemico engineers have been 
developing methods of controlling and check- 
ing plant performance from a central loca- 
tion, The need for operating personnel has 
been reduced in some cases to the irre- 
ducible minimum of ONE MAN. 


In Chemico-built contact acid plants 
for example, this one man can keep 
watch on a group of instruments which 





continuously report performance of the entire 
plant ... make SQz gas analyses and efficiency 
calculations .. . and keep the plant in perfect 
operation UNASSISTED. 


Such efficiency is not developed overnight. 


It is the result of experience gained in build- 
ing hundreds of heavy chemical plants. 
This priceless asset is perhaps the major 
reason why you should commission 
Chemico to design and build your heavy 
chemical plants. 


CHEMICAL CONSTRUCTION CORPORATION 


EMPIRE STATE BEDG., 350 FIFTH AVE., NEW YORK 1, N. Y. 
European Technical Representative: Cyanamid Products, Ltd., 


Brettenham House, Lancaster Place, London W. C. 2, England Cables: Chemiconst, New York 


“Chemico plants are profitable investments” 



























NEW BOOK —NOW READY for immediate delivery... 


“INDUSTRIAL WASTE DISPOSAL 


for 


Petroleum Refineries and Allied Plants” 


Disposing of industrial wastes is a never-ending 
problem—yet there has been a surprising lack of 
up-to-date information and _ authoritative 
reference data on this important subject. 


For that reason, “INDUSTRIAL WASTE DIS- 
POSAL” is a book that fills a real need and will be 
welcomed by all engineers and technicians who 
are concerned with effective, economical control 
and disposal of harmful wastes. 


The author—W. B. Hart—is a widely recognized 


and highly respected authority in this field, having 
been actively engaged in solving the problems of 
industrial waste disposal for the past 20 years. 
Mr. Hart is a graduate of the University of Penn- 
sylvania with the degree of Doctor of Pharmacy. 
With Atlantic Refining Company since 1923, he 
has charge of waste disposal for his Company, 
and is Chairman of the Committee on Disposal 
of Refinery Wastes of the American Petroleum 
Institute. 





**INDUSTRIAL WASTE DISPOSAL” is a complete treatise, starting with a brief review 
of the economic and legislative backgrounds; then a full discussion of the kinds of 


industrial wastes and their harmful effects; and right on through the “‘Show”’ of proper 
waste disposal. 





The text of “INDUSTRIAL WASTE DIS- 
There is a wealth of reference information 


and operating facts in this book; over 100 
pages (8% x 11) of material, presented 
clearly and logically under these main 


POSAL”’ was first published as a series of 
articles in Petroleum Processing magazine, 
intended primarily for refinery engineers; 


divisions .... however, a large part of the material is so 


ECONOMIC and LEGISLATIVE ASPECTS basic that it is applicable to all kinds of 
waste control—whether in a refinery, a 
KINDS OF WASTES dairy, a tannery or other type of industrial 


EFFECTS OF INDUSTRIAL WASTES plant. 
PRELIMINARY INVESTIGATIONS 
TREATMENT OF OIL-CONTAINING 
WASTES 


Methods for determining, measuring and 
controlling industrial wastes are covered 
in a thorough and wholly practical way, 
with appropriate sketches and diagrams. 











For the man who works directly on industrial waste control, this new book is a valuable 
‘on-the-desk’ ready reference; and it is a useful addition to the general library of all 
plants having a waste control problem. Finding quick answers to specific problems 
is facilitated by a detailed index; and the bibliography of 174 references is a real help 
when it is necessary to dig fully into the details of a particular phase of the general 
waste disposal problem. 


*“INDUSTRIAL WASTE DISPOSAL” is the most complete and up-to-date book on 
this important subject . . . 68 detailed illustrations, 11 tables, 103 pages, 814 x 11, 
attractively bound in stiff cloth covers, with the title stamped in gold on front cover 
and backbone . . . a convenient, practical desk reference and a valuable addition to 


any technical reference library, private or public . . . . $4.00. Ohio purchasers, please 
add 3% sales tax. 
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Patent Trends in Petroleum Refining 
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Ugite Cracking Process 


Some publicity has been given re- 
cently” to a cracking process de- 
veloped by the United Gas Improve- 
ment Co. for production of aromatics 
and polymer-producing hydrocarbons 
during the war. The U. G. I. has ob- 
tained several patents (U.S. 2,423,- 
374-5) on this development, and 
these disclose details of operation for 
the manufacture of benzene, toluene, 
xylene, styrene, butadiene, cyclopen- 
tadiene, and similar valuable prod- 
ucts. 


One outstanding importance attri- 
buted to the process is that it pro- 
duces high yields of both butadiene 
and styrene, used for synthetic rub- 
ber (GR-S) production. It is also 
said to produce nitration grade tolu- 
ene, and improved quality benzene. 

The technique involves the selec- 
tion of a petroleum oil capable, on 
controlled pyrolysis, preferably in 
presence of certain added aromatic 
hydrocarbon material, of giving high 
yields of polymerizable raw ma- 
terials. 


Flow Through Unit 


A cross-sectional view of the blow- 
and-run unit employed for the crack- 
ing operation is shown in Fig. 1. Tar, 
oil, or gas fuel is admitted from pipe 
6 to the generator burner 5 and 
burned in the generator with air sup- 
plied through pipe 7. Secondary air 
may be supplied through pipe 8. The 
burning products pass from the gen- 
erator into the carburetor 2 and then 
into superheater 3. Tertiary air may 
be supplied through pipe 24. Com- 
bustion products pass through super- 
heater 3 and through stack valve 22 
to the atmosphere or a waste heat 
boiler. During this operation, valve 
26 is closed. 


In this blow operation, the checker- 
brick and lining of generator 1, car- 
buretor 2 and superheater 3 are 
heated up and heat is stored in these 
units. When the proper temperature 
is reached, fuel valve 6 is closed and 
a short air purge is made by ad- 
mitting air through supply valve 7, 
followed by a short steam purge 
with steam from valve 13, the purge 


products passing through stack valve 
22. . 


After purging, stack valve 22 is 
closed (as is valve 26), and valves 
20 and 21 are opened. Then the pre- 
viously selected petroleum oil is ad- 
mitted to the carburetor top through 
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line 15 and is finely atomized by 
nozzle 16 into the void space of 
the carburetor. Aromatic material, 
such as benzene, may be introduced 
through line 15a and nozzle 16a. 
Simultaneously with the oil and ad- 
ded aromatic hydrocarbon, steam is 
admitted through pipe 13 in the 
generator base, although a portion of 
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the required steam may be introduced 
through line 12. 

The oils are vaporized in presence 
of the superheated steam, and the 
mixture passes into superheater 3 
where cracking is completed, and the 
cracked products are passed through 
valve 20, wash box 4, valve 21 and 
into a relief holder. After this run 
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Fig. 1—Cross-sectional view of blow-and-run unit employed in the United Gas 
Improvement Co.'s cracking process (U. S. 2,423,374-5) for producing high yields 
of such valuable products as butadiene, styrene and toluene 
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Fig. 2—Plot of data from one of various tests used to determine suitability of an 
oil for cracking in the U.G.I. process. Lower curves represent successively more 
desirable feed stocks 
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Patent Trends 





period is completed, the oil flow is 
shut off and the reaction products are 
purged out with steam from the gen- 
erator, and the cycle is repeated. 

A back run may be carried out 
with steam, or steam and oil through 
valve 23. In this case, stack valve 
22 and valve 20 are closed and valve 
26 open. 


The following table illustrates a 
typical swing in temperature at vari- 
ous points in a given set during a 
typical blow in the process: 

Temperature ° F. 


Start of End of 
Blow Blow 


Point in Set 


Carburetor top ...... 1493 1787 
Carburetor middle ... 1460 1740 
Superheater base .... 1458 1542 
Superheater middle .. 1450 1490 
Superheater top ..... 1433 1447 
Considerable significance is at- 


tached to the type of petroleum oil 
to be used for the cracking opera- 
tion, and various tests are given 
to insure that the proper quality is 
present. Fig. 2 shows a graph of 
sulfonation residue plotted against 
free carbon percentage of the oil, and 
the area to the left and below curve 
A embraces the feed stock to be em- 
ployed. The lower curves represent 
successively more desirable feed 
stocks, while curve D sets the limita- 
tions on the most preferred oils to be 
cracked. Some of the oils given in 
the examples are East Texas and 
Texas Coastal crude oils. 


Anti-corrosion Agents 


The petroleum industry is one of 
the main factors contributing to the 
progress in recent years in fighting 
corrosion along a widespread front. 
A number of issued patents have il- 
lustrated the manner of attack em- 
ployed by the various firms. 

In U. S. 2,414,768, Socony-Vacuum 
Oil Co. discloses a slushing com- 
pound for protecting metal surfaces 
in which nitrated tallow and mineral 
oil sulfonates are the main ingre- 
dients. The proportions of ingredi- 
ents in the formula are as follows: 

Mineral oil (S.U. viscosity 700/100° 
Nitrated tallow (Iodine No. 30).... 5 

Mineral * sulfonates.............. 5 

Shell Development Co., in its U. S. 
2,398,202, discloses the use, as anti- 
corrosives, of dicarboxylic acids hav- 
ing at least 16 carbon atoms in 
which the acid radicals are linked 
through a divalent sulfur, selenium 
or tellurium atom. Some of the suit- 
able materials are alpha alpha’ di- 
lauric acid sulfide, alpha alpha’ di- 
stearic acid sulfide, etc. They are 
used in concentrations of 0.01%. 

In the steam turbine field, Gulf Re- 
search and Development Co. dis- 
closes, in its U. S. patent 2,399,510, 
the use of a minute amount of cyclo- 
hexylamine oleate in a highly refined 
paraffinic oil containing a water-in- 
soluble alkyl phenolic antioxidant. 
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One preferred formula specifies the 
use of a highly refined Pennsylvania 
paraffin base oil (192 vis./130° F.) 
containing 0.2% by weight of 2,6-di 
tert. butyl-4-methyl phenol and 
0.05% of cyclohexylamine oleate. 


Rubberlike Products 


Most of the pour inhibitor reac- 
tions can be adjusted to give fairly 
good yields of a rubbery product. For 
instance, the Paraflow synthesis has 
produced condensation products of a 
rubbery’ nature, while the voltoliza- 
tion of paraffin wax (which has been 
used for pour inhibitor preparation) 
also gives a factice-like material. 


In its U. S. patent 2,429,565, So- 
cony-Vacuum Oil Co. shows that its 
pour inhibitor process is no excep- 
tion. The product in this case, how- 
ever, does have some tensile strength. 
In the preparation of the rubber, a 
quantity of wax phenol containing 
about 5% by wt. of chlorine is de- 
halogenated with aqueous caustic 
and then compounded with hexa- 
methylene-tetramine and heated in a 
mold to about 150° C. for 1 hr. A 
flexible product of high fusion point 
is produced. When formaldehyde is 
used instead of the amine, a soft rub- 
berlike product is likewise obtained. 
These materials are said to have a 
tensile strength of 1000 psi. and an 
elongation of 100% at 80° F. 


Reference 


(1) Heilman, World Petroleum 11/47 p.86. 


Selected Patents of the Month 


U.S. 2,427,212 (Pure Oil)—Removal of per- 
oxides from oils with phenols. 

U.S. 2,427,326 (Socony-Vacuum) — Breaking 
water-in-oil emulsions. 

U.S. 2,427,341 (Universal Oil Products)—Fluid 
catalytic converter. 

U.S. 2,427,501 (Sinclair Refg.)—Rust inhibit- 
ing oil. 

U.S. 2,427,589 (Atlantic Refg.)—Refining oils 
with sludge-forming agent. 

U.S. 2,427,640 (Shell Dev.) — Polymerizable 
diester of sulfonyl diglycolic acid. 

U.S. 2,429,622 (Foster Wheeler)—Ethyl ben- 
zene by benzene alkylation. 

U.S. 2,429,691 (Standard Oil Ind.)—M-Di-tert. 
butylbenzene. 

U.S. 2,429,694 (A. D. Little Inc.)—Indicating 
water content of a gas. 

U.S. 2,429,718 (Standard Oil Development)— 
Aviation gasoline. 

U.S. 2,429,719 (Atlantic Refg.) — Unsaturated 
dimers of alpha alkyl styrenes. 

U.S. 2,429,721 (Standard Oil Dev.)—Contact- 
ing gases and solids in fluidized systems. 
U.S. 2,429,735 (Vuyk)—Lubricating, rust dis- 

solving and penetrating oil. 

U.S. 2,429,751 (Standard Oil Dev.)—Separa- 
tion of gases from solid particles. 

U.S. 2,429,758 (Ethyl Corp.)—lIsopropyl chlor- 
ide from HCl! and propylene. 

U.S. 2,429,791 (Sinclair Refg.)—2,2,4-Trichlor- 
butyramide. 

U.S. 2,429,854 
cracking. 

U.S. 2,429,855 (Sinclair Refg.)—-Cobalt amina- 
tion catalyst. 

U.S. 2,429,875 (Shell Dev.) — Gasoline and 
diesel fuel by catalytic cracking and solvent 
extraction. 

U.S. 2,429,905 (Sun Oil) — Lubricant for use 
under rusting conditions. 

U.S. 2,428,798 (Socony Vacuum)—Hydrocarbon 
conversion in presence of gel catalysts sub- 
jected to electrical field. 

U.S. 2,428,815 (Socony Vacuum)—Azeotropic 
separation of amylenes. 

U.S. 2,428,841 (Anglo-Iranian Oil)—Isomeriz- 
ing branched chain alkanes. 


(Sinclair Refg.) — Catalytic 


U.S. 2,428,872-3 (Standard Oil Ind.)—Cataly' ic 
contacting system. 

U.S. 2,428,910 (Phillips Petr.) — Porous ali- 
minum chloride catalyst. 

U.S. 2,428,923 (Universal Oil Products)—Isv- 
merizing hydronaphthalenes. 

U.S. 2,429,126 (Standard Oil Dev.)—Separai- 
ing butadiene and acetylenes from solution. 

U.S. 2,429,131 (Standard Oil Dev.)—Time de- 
lay feature for flame failure protective de- 
vice. 

U.S. 2,429,161 (Phillips Petr.) — Catalytic 
cracking with mobile catalyst. 

U.S. 2,429,198 (Socony)—Sulfurized talloil cui- 
ting oil. 

U.S. 2,428,067 (Atlantic Refg.)—Ammonia and 
soap for breaking nitrobenzene-oil emulsions. 

U.S. 2,428,119 (Texaco Dev.) — Oxygenated 
compounds by treating olefins with sulfuric 
acid. 

U.S. 2,428,123 (Cities Service) — Soda base 


grease. 

U.S. 2,428,235 (Shell Dev.)—Aromatic hydroxy 
ethers. 

U.S. 2,428,417 (Kellogg)—Alkylation. 

U.S. 2,428,590 (Shell Dev.)—Allyl acetate by 
reacting propylene with selenium dioxide dis- 
solved in acetic acid. 

U.S. 2,428,623 (Standard Oil Dev.)—Regener- 
ating spent caustic. 

U.S. 2,428,668 (Standard Oil Dev.)—Sulfuric 
acid olefin absorption. 

U.S. 2,428,686 (Standard Oil Dev.)—Treating 
feed stock with aryl sulfonic acid. 

U.S. 2,428,692 (Standard Oil Dev.)—Isobutane 
and isopentane by destructive hydrogenation 
of oils. 

U.S. 2,428,695 (Pure Oil)—-Hydrocarbon ex- 
traction. 

U.S. 2,428,715 (Pure Oil)—Catalytic cracking. 

U.S. 2,428,727 (Pure Oil)—Carbon disulfide. 

U.S. 2.428.733 (Gen. Aniline) — Organic sul- 
fonyl chlorides. 

U.S. 2,428,741 (Socony Vacuum) — Catalytic 
conversion. 

U.S. 2,428,745 (Gulf Res. & Dev.)—Alkylating 
phenols. 

U.S. 2,422,670 & 4-5 (Universal Oil Products) 
—Selective demethylation of paraffinic hy- 
drocarbons. 

U.S. 2,422,671 (Universal Oil Products) — 
Lowering mol. wt. of nonaromatic hydro- 
carbons. 

U.S. 2,422,672 (Universal Oil Products)—Trip- 
tane by selective demethylation. 

U.S. 2,422,673 (Universal Oil Products)—Low- 
ering mol. wt. of alkyl aromatics. 

U.S. 2,422,692 (Universal Oil Products)—Con- 
version of normally gaseous olefin other 
than ethylene, to isobutane. 

U.S. 2,422,769 (Monsanto)—E.p. lubricant. 

U.S. 2,422,802 (Shell Dev.)—Dehydration of 
diacetone glycol to form a methyl] pentadiene. 

U.S. 2,422,859 (Phillips Petr.)—Nitriles of un- 
saturated acids. 

U.S. 2,422,881 (Petrolite Corp.)—Compounded 
lubricating oil. 

U.S. 2,422,884 (Shell Dev.)—Isomerizing ole- 
fins with boric oxide on alumina catalyst. 
U.S. 2,422,991 (Anglo Iranian)—Isohydropoly- 

mers from olefins. 

U.S. 2,423,013 (Socony Vacuum)—Contacting 
gases with particle form solid materials. 

U.S. 2,423,029 (Houdry Proc.)—Diolefins. 

Brit. 591,101 (Standard Oil Dev.) — Super- 
charged aviation engine operation. 

Brit. 590,980 (Shell Dev.)—Recovery of hydro- 
aromatic cycloparaffin hydrocarbons. 

Brit. 591,373 (Shell)*—Cat. cracking. 

Brit. 589,795-6 (Imperial Chemical Industries) 
—Catalyst activation. 

Brit. 590,679 (Standard Oil Dev.)—xXylene. 

Brit. 592,212 (Socony)—Alkylation. 

Brit. 592.213 (Shell Dev.)—Isomerization. 

Brit. 592,214 (Standard Oil Development)— 
Hydraulic fluids. 

Brit. 591,767 (Guif Res. & Dev.)—Preventing 
foaming of oils. 

Brit. 591,717 & 9 (Standard Oil Dev.)—Oil 
antioxidants. 

Brit. 591,869 
imines. 

Brit. Appl. 22,449/47 (Shell)—Removing free 
acid from acidalkyl esters. 

Brit. Appl. 6,108/47 (Standard Oil Co.)—Solid 
ethylene polymer. 

Brit. Appl. 21,865 & 21,978/47 (Standard Oil 
Co.)—Synthesizing hydrocarbons. 

Brit. Appl. 21,063-7/47 (Shell)—Solvent ex- 
traction. 

Brit. Appl. 20,435/47 (Socony) — Aminoalkyl 
derivatives. 

Brit. Appl. 20,848-9/47 (Socony) — Gelling 
process. 

Brit. Appl. 20,887-9/47 (Socony) — Treating 


(Shell Dev.) — Non-aromatic 


oils. 

Brit. Appl. 21,014/47 (S.O.D.)—Hydrocarbon 
drying oils. 

Brit. Appl. 1,108-10/47 (Houdry Process)— 
Catalyst. 

Brit. Appl. 18,007/47 (Standard Oil Dev.)— 
Detergents etc. 
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EQUIPMENT PATENT REVIEW 





Porous Tube Stops Coke Deposits 
In High Temperature Processing 


In addition to the method for preventing coke deposits during high 


temperature reactions described below, this month’s review of new and 


improved devices used in petroleum processing and handling operations on 


which patents have recently been issued includes: 


Valve lubricated automatically by ratchet wrench device 


Recover oil from waste sludge using rotary filter method 


Automatic primer is featured as part of centrifugal pump 


© 
a 
@ Costly vibrations are removed from compressor discharge 
* 
* 


Obtain high pressure service in Bourdon tube surge pump 


AIR OR OTHER gases continuously 
diffused through the walls of porous 
refractory type of reaction tubes, 
make possible the carrying out of 
high temperature processes because 
they prevent the production of un- 
wanted coke deposits. 

A reactor adapting this principle in 
its design is shown in one modifica- 
tion in Fig. 1. Apparatus comprises 
an outer sheet steel casing 10, a rel- 
atively thick annular layer of refrac- 
tory insulation 12 on the inner wall 
of casing 10, and a spaced porous re- 
fractory tube 14, placed so as to form 
an annular space or series of spaces 
to be supplied with relatively cool air, 
steam, or other gases. 

Tube 14 is made up of a series! of 
hollow tile members with bell-like 
sockets or expansion joints 16 that 
rest in the insulation layer 12. The 
reactor shown includes a return bend, 
but it may be made in a_ simple 
straight design if desired. 

Reaction materials enter and leave 
tube 14 as indicated by the arrows. 
Air or other gases are _ supplied 
through supply main 18 and valved 


connections 20. These gases may in 
some operations be at 900 to 1100° F., 
but in any case are relatively cool 
compared to temperatures within re- 
actor 14. 


Thus a thin casing 10 will be strong 
enough to withstand very high pres- 
sures because the high temperatures 
are restricted to porous tube 14. Gas 
in main 18 is kept at a pressure equal 
to or slightly greater than that of 
the materials inside tube 14. 

U. S. 2,431,632 issued November 
25, 1947, to David G. Brandt, assignor 
to Cities Service Oil Co., New York, 
WN... 





Valve Lubricated Automatically 
By Ratchet Wrench Arrangement 


AUTOMATIC LUBRICATION can be pro- 
vided for plug valves by incorporat- 
ing a ratchet wrench arrangement as 
an attachment for any conventional 
valve of this type. 


The device is shown in cross-sec- 
tion in Fig. 2. Conventional design 

































































-—){— 
20 10 6 2914 2 6 4 20 
a i 
Na Mo rg 
8 
12 4 
_ 2 
a 
OPLTT AL: - - > . 2 aS : 
% 10 220 2 % ” ae 





4 





Fig. 1—High temperature reactions take place inside porous tube 14 without coke 
or carbon deposition (U. S. 2,431,632) 


PETROLEUM PROCESSING, January, 1948 


is indicated for valve body 5, plug 8, 
handle 13, lubricating ports 15, 17 and 
18, and adjustment screw 20 which 
must be turned down occasionally to 
force a cartridge of lubricant within 
chamber 16 through the system. Or- 
dinarily wear, sticking, and failures 
can most often be attributed to neg- 
lect on the part of the user to turn 
the screw 20. 

In the new improved design, an 
elongated wrench socket 28 of the 
“box” type fits over head 29 of screw 
20. The wrench ratchet mechanism, 
indicated at 25, 26, and 27, is an inte- 
gral part of a rigid support 24, fast- 
ened to the valve itself by two of the 
bonnet bolts 22. Thus each time the 
valve handle is turned, the screw 20 
is also turned, moving slowly down- 
ward and providing automatic lubri- 
cation of the plug. 

When screwhead 29 reaches the bot- 
tom of the wrench socket, spring 31 
between post 30 and wrench support 
24 swings the support back on trans- 
verse hinge 23. In this way the de- 
vice also acts as an automatic sig- 
nal that the cartridge nas been ex- 
hausted and needs replacement. 

U. S. 2,431,299, issued November 
18, 1947, to William A. Pochek, East 
St. Louis, Il. 
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Fig. 2—Automatic lubricator for plug 
valves uses ratchet wrench arrange- 


ment (U. S. 2,431,299) 





Recover Oil from Waste Sludge 
Using Rotary Filter Method 


ECONOMIC RECOVERY of oil from 
refinery waste sludge, or slurry, 
ponds is claimed for a new separ- 
ation method which effectively breaks 
down the emulsions contained in the 
slurry. 

The 


method is as follows. The 


Gl 

















Equipment Patent Review 





sludge is mixed with a diluent hav- 
ing about the same characteristics 
as the oil content of the sludge. It is 
agitated to produce a homogeneous, 
creamy mass substantially free of 
lumps, and then passed through a 
continuous rotary drum precoat fil- 
ter. 


The resultant filtrate is then set- 
tled to stratify its free oil and water 
content. The recovered oil is returned 

‘to the refinery for further process- 
ing. The water is sufficiently free of 
oil so it can be dumped into the main 
sewer system. 

The filter cake, consisting of oil- 
saturated dirt and filter aid (prefer- 
ably diatomaceous earth) is suffici- 
ently dry and rigid to be used and 
disposed of as a fill material for 
roads or other construction projects. 

In one test, 50% of the oil was re- 
covered from a slurry containing 
originally about 26% oil by volume, 
44% water and 31% dirt by weight. 

U. S. 2,430,182, issued November 4, 
1947, to Phillip J. McGuire, Frank 
W. Brittain, and Elizabeth D. Rollins, 
assignors to Oliver United Filters 
Inc., Oakland, Calif. 





Costly Vibrations Removed 
From Compressor Discharge 


VIBRATIONS FROM the gas pulsations 
of large gas compressors have been 
found quite destructive of auxiliary 
parts and piping because of the re- 
sultant breakage from induced crys- 
tallization or fatigue. 


A newly patented absorber is 
claimed to eliminate such costly me- 
chanical vibrations as well as subdue 
the accompanying noise, by providing 
a smooth flowing gas stream without 
loss in pressure of flow. It is shown 
in Fig. 3. 

In operation, gas enters at inlet 8 
and leaves via outlet 9. The interior 
structure consists chiefly of two muf- 
fling chambers 11 and 18. Each is 
secured to the sidewalls by fins 12, 
13, and 21 as indicated, and each is 
perforated in the sidewalls with holes 
15 and 25. In addition, chamber 11 


has an end wall 16 perforated around 
its periphery. 

Sizes of chambers and perforations 
are designed so as to cause no re- 
striction in flow or drop in pressure, 
but only to effect the desired removal 
of pressure waves and pulsations. 

U. S. 2,429,297, issued Oct. 21, to 
Herman J. Rudolph, assignor to 
Phillips Petroleum Co., Bartlesville. 





Automatic Primer Featured 
As Part of Centrifugal Pump 


















































Fig. 4—Chamber 47, an integral part 

of the casing, serves as an automatic 

primer for centrifugal pump (U. S. 
2,428,487) 


AN ADDITIONAL CHAMBER, formed 
as an integral part of the discharge 
passage in a centrifugal pump of the 
volute casing type, will serve as an 
automatic primer that facilitates 
start-ups in a minimum amount of 
time and with the least expenditure 
of energy. 

Fig. 4 shows a typical pump in ver- 
tical cross section. Priming is ef- 
fected by chamber 47, formed by an 
extra wall 45 within the discharge 
passage 44. Once the pump has gone 
through its initial start-up and has 
been stopped, chamber 47 will be 
filled with the liquid being pumped. 


As the pump is started again, im- 
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Fig. 3—Vibration absorber to reduce costly vibrations caused by large gas com- 
pressor discharge (U. S. 2,429,297) 
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peller 19 will draw liquid out of 
chamber 47 through ports 48 and cir- 
culate it via passage 44 back to 
chamber 47. At the same time, the 
impeller will expel entrapped air 
through outlet 29. Circulation con- 
tinues until all the air has been dis- 
persed, after which the pump will 
again function properly. 

U. S. 2,428,487, issued October 7, to 
Robert W. Fernstrum, assignor to 
Marine Products Co., Detroit. 





Obtain High Pressure Service 
In Bourdon Tube Surge Pump 


SURGE PuMps for delivering small 
quantities of liquid at superatmos- 
pheric pressures use bellows or flex- 
ible diaphragms in conventional prac- 
tice, but are limited to low allowable 
pressures because of their tendency 
to failure from fatigue stresses. 


An improved pump which is useful 
for injecting small quantities of re- 
agents, additives, or the like into a 
pressure zone, and for handling hot 
corrosive liquids, employs a Bourdon 
type of tube as the pumping element. 
It is illustrated in Fig. 5. 













































Fig. 5—Diagrammatic view of surge 
pump using Bourdon tube 1 as a 
pumping element (U. S. 2,428,912) 


The open end of Bourdon tube 1 is 
connected with surge line 5. its 
closed end has a small bleed nozzle 9 
so that entrapped air or gas can be 
vented and the tube completely filled 
with a suitable non-compressible and 
non-corrosive fluid such as mercury, 
glycerine, water, etc. 

Rocker arm 2, mounted on pivot 
20, produces the deflections in tube 1 
by means of rest 24 and cam 19 on 
the electric motor gear-box drive. 
The amount of deformation or de- 
flection is controlled by adjusting 
stop 15. Flow of fluid being pumped 
is indicated by the arrows. It is ef- 
fected by pulsations of the fluid in 
tube 1 and surge line 5, and by the 
action of ball-check valves 11, 12, 13, 
and 14. 

UV. S. 2,428,912, issued October 14, 
to Herbert A. Hulsberg, assignor to 
Universal Oil Products Co., Chicago, 
Til. 
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in “What's New!” 


FOR MORE INFORMATION, use one of 
these reply cards to request additional de- 
tails or literature on any items reviewed 
Just circle the numbers 
corresponding to the numbers on the items 
you're interested in, fill in the bottom of 
the card, and drop it in the mail. 
age needed. 


1—Centrifugal Pump 


Using a concentric casing designed 
on the Scherzer hydraulic principle, 
a new Mission centrifugal pump is re- 
ported to eliminate much of the cavi- 
tation ‘and turbulence detrimental to 
the operation of volute-cased pumps. 
It is a single-stage, end suction type, 
with large fluid passages permitting 
handling of slurries containing solids 
in suspension. Four removable work- 
ing parts—casing, impeller, wear 


plate, and shaft—are in contact with 
fluid pumped, and these are furnished 
in any workable alloy. Cast iron 
pumps are immediately available, and 
alloy pumps in 30 days or less, it is 
Mission Mfg. Co. 


stated. 








2—Swing Check Valves 


Recommended for liquid or gas 
working pressures up to 150 psi. and 
a maximum temperature of 350° F. 
is a new line of corrosion-resistant 
swing-check valves. Made in both 
18-8 alloy steel and Monel metal, 
the valves are available in sizes % 
to 2 in. with screwed or flanged ends, 
and in sizes 2%, 3, 4, and 6-in. with 
flanged ends only. In the _ sizes 
through 2 in., the body is in a Y- 
pattern, and the cap is on the same 
center line as the seat opening. A 
large cap gives access to the inside 
so seating surfaces can be reground 
without taking the valve body from 
the line. A slot in the end of the 
disc spud permits rotating the disc 
with a screwdriver. The body is 
the straightway type in the larger 
sizes, with the seat face at a slight 


No post- 
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angle from the vertical, permitting 
full flow with a minimum of pressure 
drop. The larger sizes can be fur- 
nished with outside lever and weight. 
The Crane Co. 





3—Flat Stem Thermometer 


Designed primarily to clamp onto 
flat or rectangular surfaces, the Dil- 
lon Flat Stem, dial type thermometer 
is said to present a wide heat ab- 
sorbing area. Ordinary “C” clamps 
will hold it, or it can be drilled and 
tapped and screwed down in any de- 
sired position. It is adapted for use 
on engine blocks, water jackets, 
switch blades, power bus-bars, and 
the like. Stems are available in 
varying dimensions and in a wide 
range of metals. Standard dials are 
3 and 5 in.; standard capacities are 
0 to 200° F., 50 to 500° F., 150 to 
750° F., and 200 to 1000° F. Centi- 
grade ranges available on order. W. 
C. Dillon & Co., Inc. 





Whats 
LETT 


4—Tube Cleaner 


A direct-drive, air or steam-driven 
cleaner, Model CC-450 Airetool Clean- 
er, weighs only 21 lbs., and can be 
used with or without a supporting 
rig. It will handle condenser or heat 
exchanger tubes from % to 1% in. 
I, D. Outer case is aluminum alloy; 
moving parts are a heat-treated alloy 
steel. Flushing agent is introduced 
through motor and drive shaft. Con- 
stant control is provided convenient- 
ly by a valve built in the handle. Mo- 
tor can be quickly disassembled on 
the job without special tools. Vari- 
ous designs of cutters and drills can 
be furnished for use with this cleaner. 
Airetool Mfg. Co. 








5—Self-healing Paint 


If the outer skin of a new protec- 
tive bituminous paint for outdoor 
metal surfaces becomes bruised or 
broken, the film’s exposed undersur- 
face hardens and “heals” itself, the 
manufacturer states. ‘‘Dum Dum for 
Metal” is a weather-resistant, water- 
repellant material developed for met- 
al protection as an outgrowth from 
a similar material, “Dum Dum Ma- 
sonoc”, which is used primarily for 
stucco, concrete, and masonry sur- 
faces. It is said to be ideal for stor- 
age vessels and exposed piping. An 
advantage over previous bituminous 
coatings is claimed in that sand- 
blasting is not necessary in prepar- 
ing the surface for painting. Avail- 
able in 55-gal. drums and 5-gal. pails. 
Arco Co. 
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6—Safety-relief Valve 





Designated as Type 2680, a new 
safety-relief valve made of cast steel 
with stainless steel trim is especially 
designed for handling inlet pressures 
up to 2000 psi., and temperatures to 
900° F., and for handling corrosive 
liquids, vapors, and gases, it is re- 
ported. It is available in sizes from 
1143 by 2 in. to 6 by 8 in. Valve parts 
are completely interchangeable. Far- 
ris Engineering Corp. 





7—Three-way Valve 


Developed for three-way operation 
and said to cost less than more com- 
plicated valves of the same type, the 
new Wafer’ Butterfly Three-Way 
Valve consists of two butterfly valves 
and a tee. The valves are interlocked 
so that the closing of one vane opens 
the other in any proportion, assur- 
ing low pressure drop and low main- 
tenance costs. It may be lever or 
handwheel operated. For larger 
sizes, roller chain and sprocket con- 





nections are arranged so that one 
wheel operates the unit. Automatic 
operation can also be applied. The 
valve is available from 4 to 60 in., 
American Standard Pipe Flange 
sizes, in cast iron or special alloys. 
It can be built for pressures to 100 
psi. and temperatures to 1800° F. 
W. S. Rockwell Co. 





8—Surface Thermocouple 


Accurate temperature readings on 
hot metal, rubber, or plastic surfaces 
are possible with a new closed-end 
type thermocouple with a silver tip. 
It has been added to a line of py- 
rometer accessories which previously 
included a closed end style for use 
in molten metal or hot liquid and an 
open-end model for under-the-surface 
readings in hot solids. The portable 
pyrometer itsélf is said to have 2% 
accuracy. It weighs 1% lbs. and has 
a cast aluminum body, with the scale 
set at an easily read angle to pre- 
vent distortion and side reflections. 
K. H. Huppert Co. 














9—Microflow Control 


Using a solid stellite spline plug 
with slots or grooves milled into the 
surface, the new “Microflo Control 
Valve with Spline Plug” is said to 
be able to handle flows in a few cc.’s 
with pressure drops in thousands of 
Ibs. The basic element is the plug, 
which is a honed fit in a solid stellite 
seat. The flow control section is % 
in. O.D. by 15g in. long. It is a se- 
lective lapped fit in a % in deep seat. 
Valve travel is 1 in. Body sizes can 
be furnished at %, %, or 1 in. There 
are 15 interchange-plugs for seats 
numbered 1 through 15, correspond- 
ing to valve flow coefficients of 0.63 
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to 0.001. Plugs and seats can be re- 
piuaced as operating conditions vary 
to require a valve of different ca- 
pacity. Hammel-Dahl Co. 





10—Barrel Lifter 


The conventional Volz Clamp, used 
for gripping and hoisting metal sheets 
and plates, has been adapted for use 
in a new “Twin” Barrel Lifter. The 
unit consists of a cross arm, the 
length of which is equal to the diam- 
eter of the standard barrel, with a 
Volz Clamp attached to each end. 
A ring at the center of the bar pro- 
vides means for attaching to a hoist 
hook. The clamp works on the princ- 
iple of the heavier the load the tighter 
the grip. Merrill Brothers. 
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A big new member 




















Cooper-Bessemer 10-cylinder, 2400 hp 
GMW compressor from the compres- 
sor side. 


of the Cooper-Bessemer V-angle family 


for the biggest compressing jobs 


HE GMW. newest member of the fully- 

proved Cooper-Bessemer V-angle family, 
is the largest gas-engine-driven angle com- 
pressor ever offered to industry. Built in 6, 8, 
and 10 cylinder sizes, rated 240 bhp per cyl- 
inder at 250 rpm, its range is from 1440 to 
2400 horsepower. 


As big as the GMW itself are the tremendous 
savings it now makes possible. Extremely 
compact, its modern 2-cycle, V-type engine 
has a space-to-power ratio largely responsible 
for an estimated saving of six to twelve dollars 
per horsepower in installation cost alone. 


New York 
Parkersburg, W. Va. 
Seattle, Wash. Tulsa 


Washington 
NYoliad:liletiae wn kell a 


Shreveport 


Bradford, Pa. 


If your plans for the future include large-scale 
compressing operations, ask the nearest 
Cooper-Bessemer office for detailed information 
on the GMW V-angle. We think you'll quickly 
appreciate the value and cost-saving possi- 
bilities of its many modern, distinctive fea- 
tures, among which are quietness and smooth 
operation. c 























MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Houston, Dallas, Greggton, Pampa and Odessa, Texas 
St. Louis 


| Rol my Valel-11-43 





Caracas, Venezuela 
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11—Stainless Gate Valve 












































Now available for delivery is a 
new line of corrosion-resistant stain- 
less steel gate valves built expressly 
for the chemical processing industry. 
Manufactured in % to 2 in. sizes, 
the valve is outside screw and yoke 
type, having bolted bonnet, tapered 
wedge, and screwed ends. It is con- 
structed so that all parts in contact 
with the fluid are of low carbon, 
type 316, stainless steel. Packing 
and gaskets are also corrosion-resist- 
ant. Yoke bushings are renewable. 
Ohio Injector Co. 





12—Safety Can Hose 


Flammable liquids may be poured 
from Justrite Safety Cans with less 
hazard of spilling and dispersing of 
flammable vapors when using the 
new Model No. 1088 Flexible Hose 








Attachment. As described by the 
manufacturer, the attachment con- 
sists of a 9% in. flexible metal hose, 


a brass cup, and a removable strain- | 


er. A steel bracket holds it firmly 
to the can. It can be turned to any 
position, but is rigid enough to re- 
main in that position. The unit may 
be used on all Justrite Safety Cans 
of % gal. or larger capacity manu- 
factured since November, 1945. Avail- 
able for immediate delivery. Justrite 
Mfg. Co. 





13—Metal Cleaner 


“Consa-Rusto” is a new solvent 
said to be effective in the removal 
of rust from oil tanks and refining 
equipment before they are coated. 
It is compounded from inhibited acids 
combined with a wettting agent, and 
does not contain hydrochloric, nitric, 
or sulfuric acids. It will not attack 
bare ferrous metals, but will dissolve 
the rust oxides. It is recommended 
for use with all metals except zinc 


or aluminum. Consolidated Sales 
Agency. 





14——-Water Analysis Test Tube 


The Trutest com- 
bination phosphate 
mixing and testing ( 
tube eliminates the | 
need for three to “a “% 
five ordinary test m 
tubes in water . _ 
analyses. It also is 
said to eliminate the 
need for a funnel 
because the large 
top opening permits / 
filtration of the bal 
sample directly into 
the tube. Tube is 
calibrated and 
marked for both 
high or low phos- 
phate content tests. 
Both molybdate re- 
agent and stannous Lol J 
chloride are poured into the tube and 
there is no need for further re-pour- 
ings into other test tubes. For colori- 
metric comparison, the tube fits any 
Trutest Comparator Block or Taylor 
slide. Trutest Laboratories, Inc. 














20°C 


























15—Chipping Hammer 


An improvement in construction of 
the Atlas line of chipping hammers 
is claimed by the manufacturer. The 
hand forged heads are now drilled 
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half way through and the metal han- 
dles are silver brazed into the hole. 
Formerly the hole was drilled all the 
way through the head and the han- 
dle arc welded at the end. The proc- 
ess has been proved permanent in 


‘ its use for attaching carbide tips to 


cutting tools. In tests, it is reported 
that the handle was twisted off with- 
out yielding of the braze. Atlas Weld- 
ing Accessories Co. 





16—Portable Welder 


Being offered as optional additional 
equipment at small extra cost is an 
extra power supply on the P&H Mod- 
el WN-200 portable arc welder. It 
provides 1% kilowatts AC at 115 
volts, single phase, and permits the 
use of electric floodlights, or portable 
power tools such as grinders and 
chippers. Harnischfeger Corp., Weld- 
ing Division. 





17—Stainless Filter 


Powdered stainless steel has been 
used to make metallic filters offer- 
ing high corrosion resistance. A wide 
variety of applications is anticipated 
for the product in addition to use as 
a filter medium: for example, cata- 
lysts and catalyst supports, flame ar- 
restors, heat transfer surfaces, and 
aeration units. The material is to be 
furnished in sheets in thicknesses 
from 0.125 to 0.025 in., and with pore 
openings ranging from 65 to 5 mi- 
crons. In the lighter gauges, the 
sheets can be bent about a radius 
of 1/16 in. or less. Tensile strengths 
are as high as 30,000 psi., the mini- 
mum rating being 5,000 psi. for the 
coarsest grades. Where the filter is 
to be subjected to great pressures, 
porous elements are supplied homo- 


genously bonded to perforated back- — 


ing plates of solid stainless steel. 
Micro Metallic Corp. 
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18—Laboratory Clamp 





FC. ty 


The new Universal Clamp facili- 
tates the inexpensive construction of 
any type framework for the secure 
mounting of experimental set-ups 
and pilot plant apparatus, it is stated. 
Features include multiple rod attach- 
ment at any two dimensional angles 
—a swivel attachment to give any 
three dimensional angle—also a spe- 
cial attachment for wall and floor 
mounting and couplings. The unit 
consists of two similar end pieces and 
two middle pieces, one male and the 
other female. Emil Greiner Co. 





19——Pipeline Ditcher 





The new Buckeye Model 312 Ditch- 
er is reported to be valuable for 
gathering lines, short loops, small 
product and gas lines, and for work 
around refineries, tank farms, and 
terminals. It will cut a ditch 16 to 
30 in. wide, depending on buckets 
used, and up to 6 ft. deep. It is rug- 
gedly built along aircraft type con- 
struction lines, using a tubular frame. 
Powered by a Diesel engine which 
develops 67 hp. at 1600 rpm, it will 
provide digging speeds up to 57% 
ft./min. It has four forward and 
four reverse road speeds. Gar Wood 
Industries, Inc., Findlay Division. 





20—Electric Flow Meter 


An electrocaloric principle has been 
adapted in the design of a new in- 
strument for measuring, recording, 
and controlling rate of flow and total 
flow of fluids. The instrument is 
based on the principle that, if heat 
energy is introduced into or with- 
drawn from a fluid flowing through 
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a conduit and its temperature is mea- 
sured before and after heat exchange, 
the temperature differential between 
the upstream and downstream read- 
ings will vary with the flow rate. 
An .electrically-controlled and mea- 
sured heating coil wrapped around 
the line introduces the heat on the 
upstream side. A resistance coil mea- 
sures the heat at the downstream 
point. A wattmeter is used to indi- 
cate the flow rate and a watt-hour 
meter registers the total flow. Charles 


TRADE LITERATURE 


21—Corrosion Guide 


A pocket guide in slide-rule form 
for judging corrosion resistance 
values of both non-ferrous and stain- 
less steel alloys. Classifies 13 differ- 
ent materials in 142 applications with 
degrees of excellent, good, fair, and 
no good. H. M. Harper Co. 


Engelhard, Inc. 
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SAVE 7 PER TRAP WITH 


SUPER-SILVERTOPS 


@ You might say pipe fittings are as hard to find as 
“needles in a haystack”—that’s why saving them with 
Super-Silvertop Steam Traps is really important. You 
save seven to nine fittings with every Super-Silvertop 
you install. This is possible because you don’t need 
a U-tube of fittings, tailormade for each trap. In Super- 
Silvertop, the U-tube is built in—included at no extra 
cost. That saves as much as 60 minutes of installation 
time per trap as well as scarce fittings. 


In Super-Silvertops, you also get the advantage of the 
alternate elbow connection so handy when your drain 
line comes vertically down to the trap. And make a 
note of this—there are no cored passages or split 
(pierced) gaskets on Super-Silvertop Steam Traps! 


If you want a dependable trap that gives trouble-free 
service for years, and also want to save scarce fittings 
—investigate Anderson Super-Silvertops. This is a full 
line of traps, with simplified piping in every size. 
Complete details in the helpful book, “How To 
Choose A Steam Trap:” write today for your free copy. 





Super-Silvertop show- 
ing one nipple and one 
union needed. 





Conventional trap us- 
ing seven fittings and 
two unions. 


THE V.D. ANDERSON COMPANY 


1974. WEST 96th STREET = * 


CLEVELAND 2, OHIO 
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A Good Book... 
AMERICAN PETROLEUM REFINING 


By H.S. Bell 


Contains the most up-to-date developments in petroleum technology . . .From 
the crude ~~ ¥ tank to the finished product, every step in modern refinery 
engineering and operation is covered. ... The methods of calculation of the 
chemical, physical and engineering data needed in practical design are fully ex- 
plained, with the information arranged in hundreds of comprehensive tables and 

raphs, and with sample problems to show every step in practical applications. 

hotographs and diagrams illustrate refinery construction. Included are flow 
sheets or processes and details of apparatus. Each important class of refinery 
equipment is the subject of an entire chapter which covers its design from the 
basic principles and calculations down to the details of construction . . . 640 pages, 
Illustrated and Indexed, $7.50. 

(Ohio purchasers, add 3% sales tax) 

Send your order for this book to: 


PETROLEUM PROCESSING 
1213 West Third Street Cleveland 13, Ohio 








Announcing to the 
Petroleum Industry 


ATWOOD ano MORRILL co. 


SALEM, MASS. 


Manufacturers of Special Valves and Control Equipment 
For Oil Refineries, Chemical Plants, 
Central and Industrial Power Plants 


ee <> 4 





> 


® TURBINE AND CONDENSER EQUIPMENT 

* AIR AND HYDRAULICALLY OPERATED 
VALVES 

® FLOOD CONTROL VALVES 

* COMPLETE REMOTE CONTROL SYSTEMS. 
AIR OR HYDRAULICALLY OPERATED 

® EMERGENCY AND PROTECTIVE VALVES 


MAIN OFFICE & WORKS 


SALEM, MASS. 
BRANCH OFFICES 
507 Sth Ave., N. Y. C.—12th & Walnut St. Bldg., Kansas City, Mo. 
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22—Viscosimeter 


Viscorator Continuous  Viscosi- 
meter, Catalog Section 88-D, provides 
complete technical information on two 
new viscosimeters, one for values up 
to about 225 centipoises, the other 
for values as high as 800,000 centi- 
poises. Both instruments can be used 
for indicating, recording, or control. 
Includes cutaway diagrams, engineer- 
ing data, and information on capaci- 
ties and dimensions. Fischer and Por- 
ter Co. 


23—Self-priming Pump 
Automatic Self-Priming Pump, an 
8-page booklet explaining the princi- 
ple of operation and giving specifica- 
tions of a new pump particularly 
applicable to loading and unloading 
petroleum products from tank cars, 


barges, tankers, and storage tanks, 
Allis-Chalmers Mfg. Co. 


24—Oxidation Catalysts 


Product Data Sheets, Bulletins 201, 
202, and 203, give technical informa- 
tion on separation of hydrocarbons 
by selective adsorption on silica gel, 
and the use of a silica-alumina com- 
bination as a catalyst for alkylation 
and oxidation of hydrocarbons. Davi- 
son Chemical Corp. 


25—Supersonics Research 


Scientific Instruments for Explor- 
ing the Applications of Supersonics, 
a 4-page bulletin describing a new 
supersonic instrument, the “Ultra- 
Sonorator”, which has already been 
found effective in emulsification, dis- 
persion, coagulation, and speeding up 
of many chemical reactions such as 
oxidation, reduction, and hydrolysis. 
Fischer Scientific Co. 


26—Welding Fittings 

Supplement to Tube-Turns Cata- 
log No. 111, 20 extra pages just is- 
sued giving up-to-date information on 
this line of welding fittings, flanges, 
and the like. Tube-Turns, Inc. 


27—Electrode Selection 

What Electrode Would You Use to 
Weld a Specified Stainless or Alloy 
Steel? Bulletin 1047, provides the an- 
swer to this question. It has informa- 
tion on base metal identification of 
solid and clad materials, recommend- 
ed types of electrodes, considerations 
involving corrosion, and suggestions 
for welding dissimilar metals. Also in- 
cluded is a complete chart of the 
trade names of stainless alloys as pro- 
duced by the mills of the country. 
Arcos Corp. 
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Alloy Air Headers for a catalytic cracking kiln. Cast by 


Ten circular gratings like this were made by B&W ta 
B&W and assembled by welding, they have higher 


tolerances of -+- '% inch on straightness, + ‘e inch on 












length and -+- 1/16 inch on depth of grooves. Each had allowable stress at elevated temperatures, better oxida- 
twenty 7-foot, 575-lb. sections cast from 25% Cr tion resistance, smaller and lighter sections, longer life; 
12% Ni alloy. cost less than fabricated headers replaced. 


CAST to LAST 


in high-temperature service 





Vital to many different kinds of refinery equipment, B&W Alloy 
awe Castings are demonstrating outstanding ability to resist abrasion, 
~~ corrosion and oxidation, and to retain great strength at elevated 


temperatures. 


Operating in about every kind of tough service, they are helping to keep 


production up by reducing costly, time-consuming repairs and replace- 





ments. Their long-life characteristics have been proved over and over in 
service temperatures up to 2000 F, and under conditions requiring high 


creep strength, consistent with long-term stability. 


From its own modern foundries, B&W can supply alloy castings in prac- 


tically any weight and shape required, and from a wide range of analyses. 








W YORK 6, wy 
O.; AUGUsT4, Ga 
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NEW? 


in Welding Fittings 






























































































































































GET THIS BOOKLET—The Tube-Turn line of 


welding fittings is BIG, and still growing! This 
20-page Supplement to TT Catalog No. 111 
gives you data about important new items which, 


nr 





more than ever, make 
Tube Turns your one 
source of supply for all 
welding fitting requirements. 


TUBE-TURN 


WELDING FITTINGS AND FLANGES 
Tuspe-Turn—7. M. Reg. U.S. Pat. Of. 

District Offices at New York, Philadelphia, Pittsburgh, 

Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Tube Turns, Inc., Dept. 3701 
Lovisville 1, Kentucky 


Please send mea copy of Tube-Turn Catalog 
No. 111 Supplement. 
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28—Spring Check Valves 


Series 1000 Spring Check Valve, 
Bulletin No. 1001, describes a non- 
leaking check valve for use in water, 
air, oil, or gas service, including bu- 
tane and propane. Pokorney Mfg. 
Co. 


29—Hydrogen Sulfide Analyzer 


Recording Automatic Hydrogen 
Sulfide Analyzer, Bulletin No. 480, 
four pages of descriptive details on 
a new instrument which records H,S 
in natural gas, hydrocarbon gases, 
and the like, in concentrations be- 
tween 2 and 500 parts per million. 
It will detect concentrations as low 
as 0.1 ppm. Rubicon Co. 


30—Ejectors & Condensers 


Tubejet, Catalog No. 1462, covers 
steam jet ejectors for vacuum serv- 
ice and direct contact condensers, 
and includes tables on capacities and 
other helpful engineering data. C. H. 
Wheeler Mfg. Co. 


31—Casper Fluid Unit 

Report from Casper, appearing in 
the Kelloggram, 1947 Series, Issue 6, 
tells in the interesting form of an 
engineer’s diary, the story of the cri- 
tical 3-day period of putting on- 
stream the new Fluid catalytic crack- 
ing unit at the Casper, Wyo., refinery 
of The Texas Co. M. W. Kellogg 
Co. 


32—Floats 


Floats, a new issue of a general 
catalog now available for general 
distribution for the first time. It 
describes a line of copper, steel, 
Monel, and stainless steel industrial 
floats, and contains data for volume 
and buoyancy calculations, along 
with diagrams of standard connec- 
tions. Chicago Float Works, Inc. 


33—Directory of Consultants 


Classified Directory of Consulting 
Chemists and Chemical Engineers, 
1947, 11th Edition, 120 pages, in- 
dexed, giving complete data, includ- 
ing type of work handled, other ac- 
tivities, company officers, and de- 
scription of staff. Association of Con- 
sulting Chemists and Chemical En- 
gineers, Inc. 


34—Polyisobutylene Waxes 


Arwaxes, a descriptive folder on 
properties and applications of Arwax 
polyisobutylene concentrates in paraf- 
fin and microcrystalline waxes. The 
material is now available in the Uni- 
ted States in carload quantities. 
American Resinous Chemicals Corp. 
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35—Recorders & Controllers 


Micromazx Model R Indicating Re- 
corders and Controllers, Catalog 
ND44 (2) lists under one cover for 
the first time the complete line of 
Round-Chart Micromax instruments 
for the measurement of temperature, 
and for gas analysis, electrical con- 
ductivity, and pH. Leeds & Northrup. 


36—Corrosion-resisting Valves 


Durco, Bulletin 615, gives construc- 
tion details on the Series 35 Y-Valves 
and the Series 36 Angle Valves made 
of corrosion-resisting Durco alloys. 
The Duriron Co., Inc. 


37—Selecting Generators 

How to Apply “Packaged” A-C 
Generators, appearing in the Syn- 
chronizer, Vol. 8, No. 3a, includes 
seven tables to aid in the selection 
of the right generator and wire for 
the job. Electric Machinery Mfg. Co. 


38—Petroleum Plasticizer 
Technigram, Nov. 17, 1947, is de- 
voted to technical details and a de- 
scription of possible applications for 
NUSO 250, a new plasticizer made 
from petroleum hydrocarbons and 
having unusual but desirable physical 
properties. Standard Oil Co. of N. J. 


39—Glass-lined Pump 
Glass-Lined Pump, Bulletin No. 
847, describes a new acid-resistant 
pump of the 3 to 2 in. centrifugal 
type for vertical operation, mechani- 
cally stronger than equipment con- 
structed of ceramic materials and 
the brittle alloys. The Pfaudler Co. 


40—Grease Manufacture 


Catalog No. 40, describes the vari- 
ous units in the Flow-Master line 
of equipment, including a suggested 
schematic diagram as applied to 
manufacture of grease, and which 
is also adaptable to oil blending. 
Marco Co. 





For Your Convenience 


Business reply cards are in- 
cluded in this issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information 
on any items reviewed in 
“What’s New!” You'll find 
them facing page 73. Just circle 
the numbers corresponding to 
the numbers on the items 
you’re interested in, fill in the 
bottom of the card, and drop it 
in the mail. No postage re- 
quired. 
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SEAMLESS, NON-FERROUS TUBING 


ND all our efforts are directed to 
making Wolverine tubing as fine 

as any tubing can be made—carefully 
watching every step of its production 
from the ore (mined by our parent 
company, Calumet and Hecla Consoli- 


dated Copper Co.) to the finished tube. 


The plain surface tubing is avail- 
able in a wide variety of sizes from the 


tiny capillary tube to the larger sizes. 


Wolverine Trufin, THE integral 






finned tube, is made in many sizes, and 
a choice of fin heights and spacings. It 
has many advantages that recommend 
it highly for installations wherever 
sudden heat changes or vibrations are 


encountered. 


Both Wolverine plain tubing and 
Trufin, THE integral finned tube, can 


be fabricated to your specifications. 


Let us send you more information about 
Wolverine Quality Controlled tubing. 


WOLVERINE TUBE DIVISION 


CALUMET & HECLA CONSOLIDATED COPPER COMPANY 
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INSTRUMENT CRAFTSMANSHIP 





Instrument Craftsmanship Course - 


The training schedule (including classroom and on-the-job 


instruction), textbooks used, and instruments demonstrated in 


the classroom are described as developed in a modern refinery 


HE petroleum refining industry 

has long recognized the impor- 
tance of instrumentation in the suc- 
cessful operation of its numerous 
processes for the manufacture of pe- 
troleum products. Automatically con- 
trolled process conditions assure 
smooth unit operation, uniformity of 
products and marked economic sav- 
ings. 

With the increased use of instru- 
ments and the development of new 
processes with their numerous con- 
trols and complex control systems, 
it is necessary to use only trained 
instrument mechanics if maximum 
benefits are to be derived from this 
equipment. 

To meet this demand for skilled 
personnel a special training program 
has been developed at the Lockport, 
Ill., refinery of The Texas Co. This 
course is now being used for the in- 
struction of- returned veterans and 
as a “refresher’’ for the experienced 
or partially trained members of the 
department. 


Includes Basic Data 


The course of study as outlined 
provides a schedule to be followed 
by the instructors in providing basic 
data in the classroom as well as “on 
the job’ experience with the various 
types of control devices used in re- 
finery service. The instructor using 
this outline will find it necessary 
to make certain revisions to meet 
the specific needs of his plant or in- 
dustry. Also, the course of instruc- 
tion is sufficiently flexible to be 
used in numerous industries other 
than an oil refinery. Job training 
methods similar to those recommend- 
ed by the War Manpower Commis- 
sion for Training Within Industry 
have proved satisfactcry in this pro- 
gram. 

Classroom instruction is under the 
direct supervision of the department 
foreman, assistant foreman or other 
specially trained job instructors. For 
“on the job” instruction or field work, 
the trainee is assigned to work with 
an experienced craftsman on the vari- 
ous operating units. Test and inspec- 
tion periods on operating units pro- 
vide excellent facilities for this phase 
of the training. 


Candidates for training should be 
selected on a basis of aptitude, edu- 


By GEORGE A. LARSEN 


Instrument Foreman 
The Texas Co., Lockport, Ill. 


cation, past experience, and enthusi- 
asm. The educational requirements 
for instrument craftsmanship should 
be at least four years of high school, 
or its equivalent, and should include 
physics and chemistry. This amount 
of formal education reduces. the 
amount of classroom instruction re- 
quired as basic or related training. 

The training program should be 
continuous and intensive. Daily sched- 
ules should be maintained even 
though it may be found necessary 
to reduce the allotted time for train- 
ing. Frequent questionnaires and 
work performance tests reveal the 
trainee’s progress. 

One hour is considered a training 
period in our schedule, but the train- 
ing time may be varied to meet plant 
requirements and the degree of skill 
required. The minimum number of 
training periods for each subject are 
tabulated and represent what we con- 
sider the minimum training time for 
each item or subject. The complete 
schedule for the course is given in 
Table 1. The trainees are required 
to maintain a complete notebook of 


key points and special data for fu- 
ture reference. 

The instrument department library 
includes all of the well-known instru- 
ment manufacturers’ instruction 
books and field manuals. In addi- 
tion we have the texts and publica- 
tions as shown in Table 1. 

These books are available to the 
trainees or members of the instru- 
ment department on a check-out sys- 
tem. There is no specific recommen- 
dation for study of these books as 
against any other comparable vol- 
umes. They have been found most 
useful in the Lockport training pro- 
gram. Other publications are added 
to the library as they become avail- 
able. ' 

Demonstration Room 


A suitable lecture and demonstra- 
tion room must be provided for con- 
ducting the course in instrument 
craftsmanship. Accompanying photo- 
graphs illustrate the classroom used 
at Lockport, which will accommodate 
a class of 12 and is equipped with 
all necessary equipment, an inven- 
tory list of which is shown in Table 
9 

Upon entrance into the instrument 
department as trainees, the men are 
given an opportunity to acquaint 
themselves with the department per- 


View o! instrument training classroom at Lockport refinery of the Texas Co., show- 
ing instrument panel equipped with various types of refinery instruments. Each 
one is connected so as to simulate actual plant operation 



































TABLE 1—Complete Schedule for Refinery Instrument Training Course 


No. & Type of References 
Subject Training Periods Used 


No. & Type of References 
Subject Training Periods Used 





Section |—Basic 


Section V—Flow 





Departmental organization ... 
Safety methods and practices. . 
Work as chart changer 
Mathematics (as required) 
Physics 
Chemistry 
Electricity and magnetism ... 
Electronics 
Blue print reading 
Study of Texas Co. Instru- 
ment Specifications 
Standardized meter hook-ups. .10-D; 3-V 
Instrument shop facilities 
and testing equipment: ....10-D 


(minimum)... . 
(minimum)... . 





li—Pressure 





Pressure gages: 
a) U-gage manometers 
b) Well type manometers 


1-D; 1-L; 3-F 





Draft gages: secceceks A-kLs OF 
a) Line-up diaphragm 
b) Inclined manometer 





Bourdon tube type gages ....1-D; 1-L; 10-F 
Bellows type gages 





Pressure recorder tubes: : 
Compound gages: (Vol.-Press.) 
Suppressed zero gage 





Retard gage 





Calibration methods 





Linkage and angularity (as 
applied to gages) 
Protective devices: 
a) Pulsation damping 
b) Syphons for steam 
c) Seals for corrosive 
materials 





Pressure pen settings: 
a) Pressure gage 
b) Pressure absolute 
c) Calculations for square 
root charts 


Section !l—Control Valves 


Control valves and regu- 
WASTES cccceccs 3-D; 36-F 











Solenoid operated valves 2-D; 5-F 
Motor operated valves: 





Section 1V—Temperature 


Temperature measurement: ..2-D; 
Pressure type thermometers: 

a) Liquid-filled 

b) Vapor tension 

c) Gas-filled 








Pyrometry, the thermocouple:. .2-D; 
119) and Q 

a) Theory of the thermo- 

couple 
b) Types 
c) Polarity determination 
d) Correct method of in- 

stallation 
e) Testing and fault finding 


Lead Wire: 
a) Color code 
b) Installation details 








Millivoltmeter pyrometers: ...2-D; 2-L; 10-F Cc and H 
a) Theory (pg. 119-128) 
b) Care and maintenance 
c) Checking 
d) Calibration 
e) Cold junction correction 





Potentiometers: .............20-D; 80-F (pg. 
a) Indicating 
b) Recording (mechanical) and Q 
c) Recording (electronic) 


Flow meters (differential or 
orifice type): 
a) Principle of operation 
b) Orifice section requirements 
c) Testing & calibrating 
methods 
d) Routine maintenance 


6-D; 3-L; 60-F ...F, G, and H 
(pg. 186- 





Flow meters (displacement 
or volumetric type): 6-D; 40-F 


Section Vi—Liquid Level 


Liquid level measurement 
and control: H (pg. 338- 
355), N, and 
Q ( 














Q 
H (pg. 356- 
373) 


Pneumatic controllers : : ee 
Valve positioners : oo weer 


Section Vill—Combustion Control 








Combustion controllers 
(Boiler house) : 


15-D; 4-L; 80-F ....Q 


Section IX—Analyzers 


Combustible gas analyzers 
and alarms 16-D; 4-L; 50-F .... 
Oxygen recorders & indicators 
Hydrogen analyzers 
CO, recorders 
PH recorders & controllers 


Section X—Automatic Control Theory 


Automatic control theory: ...30-D: 10-L; 80-F....H (pg. 374- 
473), D, M, 
and N 

















Explanation of Symbols 


Symbols as used in the instrument training course are defined 
in the following: 

D—tTraining periods (Discussion and lecture) 
L—tTraining periods (Demonstration) 

V—tTraining periods (Visual—movies and slides) 
¥F—tTraining periods (Field work—on-the-job instruction) 

The figures preceding, such as 20-D, 80-F, etc., indicate the 
hours devoted to the specified type of training period. 

The symbols in the reference column are for the following 
texts and publications: 

A—Elementary Science Applied to Petroleum Production and 
Refining, by Heisler. Oklahoma A & M College Bookstore, Still- 
water, Okla. 

B—Physics Course, Henry Ford Trade School. Ford Motor 
Co., Detroit, Mich. 

C—Pyrometric Practice, National Bureau of Standards, Wash- 
ington, D. C 

D—Industrial Process Control, by D. P. Eckman. John Wiley 
& Son, New York, N. Y. 

E—Flow Metering Handbook, American Gas Association. 

F—Flow Meter Handbook, Brown Instrument Co., Phila- 
delphia, Pa. 

G—Flow Meter Engineering, by Spink. Foxboro Co., Foxboro, 
Mass. 

H—Industrial Instrumentation, by Thomas Rhodes. McGraw- 
Hill Publishing Co., New York, N. Y. 

I—Instruments Magazine. Instruments Publishing Co., Pitts- 
burgh, Pa. 

J—Elementary Engineering Electronics, by A. W. Kramer. 
Instruments Publishing Co., Pittsburgh, Pa. 

K—Maintenance and Servicing of Electrical Instruments, by 
James Spencer. Instruments Publishing Co., Pittsburgh, Pa. 

L—Industrial Electronics. University State of New York, Vo- 
cational Training, Albany, N. Y. 

M—Instruments and Process Control, New York State Voca- 
cational and Practical Arts Association. Delmar Publishers, 49 
Sheridan Ave., Albany, N. Y. 

N—The Texas Co. Manual of Testing. 

O—The Texas Co. Safety Manual. 

P—The Texas Co. Book of Standards. 

Q—tTechnical bulletins, descriptive data, and the like from the 
various individual instrument manufacturing companies. 


. 
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Instrument Training 
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TABLE 2—Inventory List of Training 
Classroom Equipment 


1—File cabinet for books and records. 

1—Instrument panel, equipped with air header 
and power outlets. 

1—Orifice section, 2 in. pipe with %-in. ori- 
fice. 

1—4 x 6 ft. blackboard. 

1—4 x 6 ft. work table. 

12—Folding chairs. 

1—30 in. U-tube manometer. 

1—30 psi. Mercury-filled well type manometer. 

1—Slide projector. 

1—Visual Training Course in Electronics 
(slide films and booklets). 

1—¥ in. Control valve. 

1—Valve positioner. 

3—Transmitter and receivers of different 
types. 

1—Transmitter (bellows-type). 

1—Transmitter (diaphragm-type). 

i—Pneumatic pressure controller, full throt- 
tling with reset. 

1—Pneumatic temperature controller, full 
throttling with reset. 

1—Pneumatic flow controller, full throttling 


with reset. 

1—Electronic temperature recorder, circular 
chart type. 

1—Electronic temperature recorder,’ strip 
chart type. 


1—Level controller, displacement type. 
1—Level controller, ball float type. 
1—Level controller, differential type. 
1—Pressure gage, bronze tube. 
1—Pressure gage, drawn steel tube. 
1—Pressure gage, bored steel tube. 





sonnel, location of operating units, 
and shop methods and practices. 


After several days of orientation 
the trainees are assigned to the vari- 
ous chart routes. On this work the 
men learn the plant as well as the 
location of the various meters and 
controls. The chart route requires 
approximately two hours of. their 
time each morning. This is followed 
by two one-hour training periods, 
if the departmental work load per- 
mits. 

The first training period is devoted 
to basic or related training, while 
the second period includes instruc- 
tion and actual work on the instru- 
ments. Here the trainee learns to 
use small tools and develops the 
“know how” and confidence that is 
so important when servicing the op- 
erating equipment. The remaining 
four hours of the scheduled work 
day for the trainees is devoted to 
some kind of productive work within 
the department. It is desirable, if 
possible, to assign the trainees to 
field or shop work that is closely 
related to their training schedule for 
that day or week. 

We have found it good practice 
to carry the basic or related training 
along with the period on instrument 
maintenance and repair. The course 
seems to hold more interest for the 
trainees when handled in this man- 
ner. 

While the instrument craftsman- 
ship training program as described 
here will not produce master crafts- 
men in a few months, the trainees 
will have received sufficient basic 
knowledge to enable them to carry 
on their duties in the field and to 
improve their skill by actual experi- 
ence on the equipment while in serv- 
ice. 





PERSONALS 
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PETROLEUM TECHNOLOGISTS 
IN THE HEADLINES 








The formation of a new process 
engineering division of the Rust En- 
gineering Corp., Pittsburgh, brings 
three men long associated in the pe- 
troleum industry 
into the Rust or- 
ganization. They 
are Dr. John H. 
Patterson, Dr. 
Wendell W. Wa- 
terman, and Mr. 
Walter L. Bass. 





Dr. Patterson 





Dr. Waterman 


Dr. Patterson, 
until recently 
chief project en- 
gineer of Pub- 
licker Industries, 
Inc. was previ- 
ously associated 
with Atlantic 
Refining Co., and Standard Oil De- 
velopment Co. He is a graduate of 
Lehigh University and received his 
Ph. D. from the University of Penn- 
sylvania. 


Dr. Waterman, recently associate 
director of development for Publicker 
Industries, Inc. has served with the 
Development Division of Standard Oil 
Development Co. as process engineer, 
and during the war was an active 
member of the Synthetic Rubber 
Technical Committee of the Rubber 
Reserve Corp. A native of Clarinda, 
Iowa, he is a graduate of Iowa State 
College, and received his master’s 
and doctor’s degrees from the State 
University of Iowa. 

Mr. Bass served nine years with 
the Lummus Co. as a process engi- 
neer and later with Publicker as a 
project engineer. His work has been 
in process analysis and the design 
of petroleum refining and petroleum 
chemical plants. He has also been 
associated with the installation of 
refinery units of various types. 

° o oe 


Sinclair Refining Co. has appointed 
Dr. Robert L. Smith to supervise the 
project evaluation division of its re- 
search and development department 
at the company’s East Chicago plant. 
His new assignment was made in 
conjunction with the scheduled ex- 





Mr. Bass 





pansion of research activities to be 
carried out at the new laboratories 
in Harvey, Ill., and involves planning 
of research programs, project evalu- 
ation, data correlations and develop- 
ment of design methods. 

Dr. Smith is author of eight tech- 
nical petroleum publications on PVT 
and thermodynamic relations of 
gases, methods of design for frac- 
tional distillation and absorption, and 
generalized properties of hydrocar- 
bon mixtures. 


oO o co 


H. D. Kolb, Standard Oil Develop- 
ment Co., New York, is chairman of 
the Committee on Training in Re- 
fining of the API Division of Refin- 
ing for 1948, the appointment being 
made at the API meeting in Chi- 
cago in November. 

B. H. Barnes, Gulf Oil Corp., Pitts- 
burgh, is chairman of the Committee 
on Refinery Equipment. 

D. B. Barnard, Standard Oil Co. 
(Indiana), is chairman of the Com- 
mittee on Automotive Research. 

H. W. Field, Atlantic Refining Co., 
Philadelphia, is chairman of-the Com- 
mittee on Petroleum Products. 

J. B. Rather, Jr., Socony-Vacuum 
Oil Co., New York, is chairman of 
the Committee on Analytical Re- 
search. 

A. E. Miller, Sinclair Refining Co., 
New York, is chairman of the Com- 
mittee on Evaluation of Foreign 
Technology. 

L. C. Burroughs, Shell Oil Co., New 
York, is chairman of the Committee 
on Disposal of Refinery. Wastes. 

K. G. Mackenzie, The Texas Co., 
New York is chairman and W. M. 
Holaday, Socony-Vacuum Oil Co., 
New York, vice chairman of the API 
Refining Division Program Commit- 


tee. 
o ° ° 


George E. Reese is chief chemist 
at Sun Oil Co.’s Marcus Hook re- 
finery, succeeding Edward M. 
Hughes, who has been appointed to 
the newly creat- 
ed position of 
consultant chem- 
ist. Mr. Reese 
joined Sun Oil 
Co. as laboratory 
chemist in 1924 
after graduating 
from Gettysburg 
College with a 
B.S. in chemistry. 
He was made as- 
sistant chief 
chemist in 1939. 

Theodore R. 
McClure succeeds 
him as assistant chief chemist at the 
Marcus Hook refinery laboratory. 





Mr. Reese 
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PARTY LINE—REFINERY STYLE 


It’s the manifold line connecting standard cone 
roof tanks to a Graver Expansion Roof tank. 
Progressive refiners (and terminal operators) 
have found this “party line” the perfect solution 
to their vapor loss problems, 


A closed system is formed with a single Ex- 
pansion Roof tank and as many as eight cone 
roof tanks using the manifold line. As vapors 
expand due to rises in temperature or as they 
are displaced during filling operations, they 
travel through the manifold line into the vapor 
space of the Expansion Roof. The roof rises to 
accommodate these vapors and venting to the 
atmosphere is prevented. 


When temperatures drop: or pumping out 
takes place, the vapors travel back to the vapor 
spaces of the various tanks and the roof de- 
scends. There is no breathing in of moisture 
laden air. 


For details on applying the “party line” sys- 
tem to your petroleum storage facilities, write 
today. 


FABRICATED PLATE DIVISION 


GRAVER TANK & MFG.CO.INC. 


East Chicago. Indiana 











sicsienaill 


Graver offers a complete service to the petroleum industry 
1g : . ansion Roof Tanks, Floating Roof Tanks and 
ssels. In addition, Graver is prepared to furnish 
steel plate work such as fractionating columns 
ie as well as stainless and alloy fab- 
nditioning equipment of all types; and 
Construction Division is prepared to 

3 of installation and erection work. 
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NEW BOOKS FOR THE OIL MAN 








Kirkbride Stresses Fundamentals 
In Chemical Engineering Book 


Chemical Engineering Fundamentals, by 
Chalmer G. Kirkbride; 6 x 9 in., 419 
pages, stiff cloth binding, indexed, $5.00. 
Although written primarily as a 

textbook, Chemical Engineering Fun- 
damentals should prove of value and 
interest to any practicing chemical 
engineer who doesn’t deem it below 
his dignity to go back and “brush 
up” on his working tools now and 
then. 

Its chief purpose is to introduce 
the primary fundamentals of chem- 
ical engineering to second-year stu- 
dents so they can later apply them 
with less difficulty in the study of 
unit operations and chemical proc- 
esses. The author’s opinion is that 
“many students have been graduated 
with the erroneous belief that the 
unit operations are themselves the 
fundamentals of chemical engineer- 
ing, rather than the mere applica- 
tions of the fundamental principles 
to which this text is devoted.” Chem- 
ical Engineering Fundamentals was 
written to provide a means of over- 
coming this situation by indoctrinat- 
ing the student early in his training 
with the philosophy of thinking in 
terms of the real fundamentals. 

Its ten chapters are devoted to the 
following subjects: Introduction, Hu- 
man Relations in Chemical Engineer- 
ing, Useful Mathematical Tools, Im- 
portant Concepts of Physics and 
Chemistry, The Material Balance, 
The Energy Balance, Static Equil- 
ibria, Dynamic Equilibria, The Eco- 
nomic Balance, and Presentation of 
Technical Results. A 50-page ap- 
pendix contains useful charts and 
tables. 

The author, Chalmer G. Kirkbride, 
is well known in the petroleum indus- 
try He was formerly professor of 
chemical engineering at Texas A and 
M College, and is now manager of 
research and development with Hou- 
dry Process Corp. 


Planning Industrial Experiments 
So They Can Be Interpreted 


Industrial Experimentation, 
Brownlee; 6 x 9 in., 
binding, $3.75. 
Industrial Experimentation is de- 

signed primarily for the use of those 
concerned with pilot-plant and plant- 
scale experiments on chemical manv- 
facturing processes. It. is intended 
as a guide to both the planning and 
the interpretation of such experi- 
ments, and presents _ statistical 
methods by which “tests of signifi- 
cance” can be applied to experiment- 
al results to estimate the probable 
error involved. 


ay x... A. 
151 pages, stiff cloth 
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It is of British origin, and is based 
on a publication produced in Eng- 
land for use in ordnance plants to 
give “a convenient account of the 
straightforward tests of significance, 
written from the point of view of 
the individual who has to apply them 
in practice without necessarily a full 
knowledge of their theoretical back- 
ground.” 


In order to apply such tests, how- 
ever, it is necessary that they be 
planned and carried out in such a 
manner as to result in data which 
can be subjected to statistical meth- 
ods of analysis. Considerable space 
is devoted to a discussion of this 
planning, which the author considers 
essential if an experiment is to be 
in “a form suitable for analysis.” 


Nothing is said on the title page or 
in the foreword regarding’ the 
author or his qualifications for the 
assignment, although he appears to 
have handled it well. Our one ma- 
jor criticism is the book’s tack of 
an index—which we consider essen- 
tial in any text which is to be used 
as a working tool and reference. 


1947 Standards for Copper 
And Copper Alloys Available 


ASTM Standards on Copper and Copper 
Alloys-—1347, 6 x .« in., 480 pages, paper 
binding, $4.00; cloth binding, $4.65. 

The 1947 edition of the compilation 
of ASTM Standards on Copper and 
Copper Alloys, which includes cast 
and wrought materials, _ electricai 
conductors and non-ferrous metals 
used in copper alloys, is now avail- 
able and follows the usual style of 
ASTM Standards. 


Of particular interest to refinery 
engineers are: the 15 specifications 
for copper and copper-alloy wire and 
cable for electrical conductors, four 
of which contain 1947 revisions; and 
the 10 specifications for copper and 
copper and copper-alloy pipes and 
tubes, eight of which carry 1947 re- 
visions. 


Our only criticism of the book is 
its lack of a complete subject inde>. 
for benefit of those engineers who 
aren’t sufficiently acquainted with 
its contents to know just where tu 
look for a particular item. 





Copies of all books reviewed here 
may be ordered from the Reader’s Serv- 
ice Department, Petroleum Processing, 
1213 West Third St., Cleveland 13, for 


the prices listed, postpaid, unless inai- 
cated otherwise. Ohio purchasers please 
add 3% tax. 











CLASSIFIED 


Situations Open 


CHEMICAL ENGINEERS with 2-10 years 
experience in petroleum or related fields de- 
sired for project engineering in large pilot 
plant. Include recent photo with outline of 
education, experience, personal data, and mini- 
mum salary in first letter. Location—North- 
eastern Ohio. Box 18. 





ONE OF THE LARGER independent oil com- 
panies requires the services of engineers ca- 
pable of supervising refinery utilities, including 
generation of steam at high pressure, water 
treatment, water cooling and _ conditioning, 
electrical and air distribution systems. Appli- 
cant should furnish outline of education, ex- 
perience, previous employers, salaries received, 
and photograph. BOX 20. 


ONE OF THE LARGER independent oil com- 
panies requires the services of several tech- 
nicaily trained supervisors thoroughly familiar 
with catalytic cracking and also having ex- 
perience with the operation of distillation, 
thermal cracking, gas recovery and polymeri- 


zation units. Applicants should furnish 
complete outline of technical education, experi- 
ence, previous employers, salaries received, 
and photograph. BOX 19. 


MAJOR OIL COMPANY requires the services 
of several experienced chemical or mechanical 
engineers for its pom engineering depart- 
ment. Applicants should be thoroughly familiar 
with the design of all types of refinery equip- 
ment, including pipe stills, thermal and cata- 
lytic cracking equipment, jubricating oil refin- 
ing equipment, etc., with from four to ten 
years’ experience in this type of work. Plant 
experience desirable. Furnish complete outline 
of technical education, experience, previous em- 
ployers, salaries received and desired, references 
and photograph. Box 17 


Wanted to Buy 





Wanted: : 
CAUSTIC SODA 
Top premiums paid 

SANDERS & SLOAT, INC. 
180 Broadway 
New York 7, N. Y. 
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COMMENTS 
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Oil Has Two-Fold Interest in Armed 
Services’ Program for Industry 


HE organization of reserve units of petroleum in- 

dustry specialists as a part of the Industry Affilia- 
tion program of the Armed Services should be only the 
first step in a process of orderly cataloging of key men 
with the oil companies both for military duty in han- 
dling oil supplies and also to insure that the men who 
are in essential research and operating and manage- 
ment work stay on their jobs. The program thus offers 
a practical means for overcoming the indiscriminate 
drafting of professional and skilled oil industry per- 
sonnel under the Selective Service system. 


The Armed Services program, as outlined in the 
article on page 29, calls for setting up reserve units 
built around the ex-POL men with the oil companies, 
under company sponsorship. These units would be 
trained in the many problems connected with supply- 
ing petroleum products to a modern Army, Navy and Air 
Force. 


Serving as liaison for the petroleum industry with the 
military in organizing the petroleum reserves and set- 
ting up their training program is the American Petrole- 
um Institute’s special Defense Services Committee of 12. 
Its members are mostly ex-POL men who served in ex- 
ecutive positions in petroleum supply service in the war. 
The liaison agency of the Armed Services in the pro- 
gram is the Army-Navy Petroleum Board, chief execu- 
tive officer of which is Col. Gus H. Vogel, who was the 
Army’s oil chief officer in the Mediterranean Theater. 


In organizing the petroleum reserves, the task of 
screening the individuals enrolling and the selection of 
the type of military service for which their experience 
and ability is best suited should be left in the hands 
of a single agency, preferably the API Defense Services 
Committee. The choice expressed by the individual en- 
rolling should be given every preference possible. What 
is called for at the start is the building of a personnel 
of key reservists for petroleum supply units in all the 
services, for all types of supply tasks. Were the vari- 
ous branches of the service, or other agencies, to make 
their own selections of men regardless, the over-all pro- 
gram would be greatly impaired. 


Equally important with the enrollment of men in the 
petroleum reserves, who would be immediately mobil- 
ized in the event of emergency, is the selection of the 
key men who are to stay on the job in the plants, to 
turn out the products that would be needed in greatly 
expanded volumes. Selections for both types of service 
should be made with knowledge of the experience and 
qualifications of the individual and the requirements of 
the work in mind. 

Here also a single agency such as the API Defense 
Services Committee could most efficiently catalog the 
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selections for both military and plant service, as the 
present preparedness program is being set up. 

Then, in the event of emergency and national mo- 
bilization, the Selective Service boards should be re-— 
quired to respect the selections by an all-inclusive indus- 
try committee as to the men who should be kept in 
their jobs in the plants, as well as its selections as to 
men who, through being in the petroleum reserves, would 
take the field in the petroleum supply service. This 
would eliminate the indiscriminate drafting of chemists, 
engineers and other specialists by the draft boards. 

The Industry Affiliation program of the Armed Serv- 
ices is a constructive step by the military authorities in 
the direction of making efficient use, in the nation’s 
service, of the professional and skilled specialists in the 
oil industry. The program would seem to call for con- 
structive study and participation, both by individuals and 
companies now, in peace times, in order that its short- 
comings may be discovered and overcome ahead of any 
possible future emergency. 


Other Factors than Today’s Prices 
Control Synthetic Fuels Industry 


HE recent advances in prices for crude oil and prod- 

ucts are talked of in some quarters as bringing 
nearer the day when the petroleum refining industry 
will include the manufacture of synthetic fuels from 
other materials than crude oil, in particular from nat- 
ural gas and coal. 

It is true that wholesale gasoline prices have reached 
and even passed the point at which we have been told 
competitive synthetic products could be _ profitably 
manufactured and sold. However, other factors than 
price economics which govern the situation indicate 
that the day of any sizeable volume of synthetic liquid 
fuel production is still far off. It must also be borne 
in mind that the higher crude prices will stimulate 
greater drilling and exploratory work, and also research 
in production technique, to the end that our volume of 
crude oil production will be increased, unless the entire 
experience of the industry is reversed. 

Some of the factors other than product prices which 
will determine the growth of a synthetic liquid fuels in- 
dustry were presented by Bruce K. Brown, president of 
the Pan American Petroleum & Transport Co., in his 
talk at the recent API meeting in Chicago on “Petroleum 
and Its Relationship to National Security’. 

The capital investment in a plant to produce liquid 
petroleum from natural gas, the most likely immediate 
source of a synthetic product, is estimated by this au- 
thority at from $2500 to $4000 per daily barrel of liquid 
petroleum. To produce synthetically a million barrels 
daily from this source, which is less than one-fifth of 
our current needs, would require a far larger investment 
than that represented in all U. S. refineries in 1944. 

To produce a million barrels of oil a day from coal, 
said Mr. Brown, would require erecting plants costing— 
say Five Billions. Such plants would consume 236,000,- 
000 tons of coal a year, which would require opening 
new coal mines, at a cost estimated at $5 to $8 per 
annual ton, since the nation’s entire production of bi- 
tuminous coal for 1941 was only 511,000,000 tons. 

While representing a great technological achievement, 
the fraction of our total requirements produced by syn- 
thesis is apt to be small for several decades, said Mr. 
Brown. 
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